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BRIEFLY TOLD. 





THe Nernst Licut.—In these days of capital making one must won; 
der, having had time to ponder, hew strong is the faith of the capitalist 
who, with supreme indifference to the ordinary laws which govern nat- 
ural development and commercial trading, puts his money, and much 
of it, in schemes that, on their face, propose to overturn nature and to 
give a new direction tocommerce. A brilliant example of this sort of 
revolution is afforded by the efforts of those who are exploiting the 
** Nernst light,” and this reference thereto is prompted by a recent let- 
ter from a correspondent, whose reputation as a gas engineer is interna- 
tional, but who prefers to cover his light rather than that it should 
shine through the printing of his name. Our correspondent writes : 

‘*In the New York Herald for the 30th ult. I read a statement 
respecting the Nernst light, the lines of which would indicate that ‘ cap- 
ital’ will be made from it, possibly to the disadvaritage of the gas in- 
dustry, and for that reason I trouble you with this letter. The inven- 
tion of Professor Nernst has been mentioned here and there, sporadic- 
ally, as it were, for 18 months or more, and I think I have written you 
concerning the same, at about the time of the announcement of the dis- 
covery that non-conductors of electricity, under ordinary conditions, 
become excellent conductors when heated, which discovery may be 
fairly laid to the researches of Prof. Nernst. He uses thin rods, com- 
posed of a mixture of magnesia and porcelain, as the light-giving me- 
dium; but as these materials, when cold, will not conduct electricity, a 
preheating becomes absolutely necessary. Herr Bussman, Chief En- 
gineer of the General Electric Company, Berlin, Germany, notes in 
this connection that, before the material of which the lamp is made can 
be caused to act as a competent or sufficient conductor of electricity to 
serve usefully as a light, it must be heated to 700° C. (1,292° F.), 
‘which,’ continues the same authority, ‘can be best accomplished by 
holding a lighted match under the lamp for from 9 to 10 seconds.’ This 
would seem to be rather an impracticable method of starting or causing 
an electrical light to glow. Other methods, however, have been pro- 
posed and used ; such, for instance, as the heating of a fine platinum 
wire, intended in turn to heat a thin rod of porcelain, which last would 
heat the lamp. This sounds more complicated than it really is in prac- 
tice ; but in any event the thing is sufficiently complicated. The ad- 
vantage of the Nernst incandescent lamp over the ordinary glow lamp 
is that it does not require a vacuum for its existence, thus doing away 
with the glass bulb. Again, it can be brought to a very much higher 
heat, thus affording a much brighter light from a given expenditure of 
electrical energy. Professor Nernst is what may be a termed a pure 
scientist, and is undoubtedly in his real domain a man who is an honor 
by himself and to his fellows, but when he speaks as an inventor, he 
seems to be subject to the usual failiffgs of those in the latter class, who 
undeniably are inclined to over estimate the values of the products of 
their genius. For instance, Prof. Nernst, when delivering a lecture 
some time ago in the Hall of the Berlin General Electric Company, 
ventured to assert his belief that his lamp would speedily reconquer for 
electricity the ground and position lost to the latter by reason of the 
success of the incandescent gas light. Such belief and averment seem, 
however, not to be shared without reserve by the Company that has un- 
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dertaken its manufacture, for Herr Bussman (whom I have mentioned 
above), in describing the manufacture of the new lamp, emphatically 
stated he wished it distinctly understood that his Company would con- 
tinue to make the ordinary glow lamps, and that it had no thought that 
the Nernst lamp was likely to displace the older incandescent lamp in 
the appreciaole future.” 


Norés.—It is reported that Messrs. A. R. Kuser and William Per- 
rine, of Trenton, N. J..and John C. Moore, of Philadelphia, have 
purchased the plant and properties of the Mt. Holly (N. J.) Gas Com- 
pany. If they in time do as well for themselves out of it as did the 
o!d farmer (C. Foster Cox) who owned and operated it for the past five 
years or so, they will have done well.——The New York newspapers 
of last Wednesday reported that the necessary three-fourths ownership 
in the Peoples Gas Light Company and the Jersey City Gas Light 
Company, of Jersey City, N. J., and in the Hudson County Gas Light 
Company, of Hoboken, N. J., had been acquired by the United Gas 
Improvement Company, of Philadelphia. It is likely such majority 
interest has been acquired, but the belief cannot be strangled that some 
of the original shareholders in the Jersey City Gas Light Company, 
whose holdings amount to quite a good bit out of the remaining fourth, 
will not part with their stock at the purchasing Company’s bid.——A 
further notice from the local newspapers (this quoting is from the New 
York ‘Evening Post, of the 3d inst.) respecting gaseous matters in gen- 
eral, relates to the wonderfully weird doings of the composite Mayor 
of Toledo, Ohio, Mr. Jones, in connection with the natural gas plant 
of that city. The news, as per Post, is: ‘‘ The question of the sale of 
the Toledo natural gas plant has come to a sudden close, a contract 
having been made with Charles D. Hauk, of New York, whereby he is 
to build a plant for the city to cost $250,000. Mr. Hauk agrees to give 
the city as much gas as needed at 25 cents per 1,000 cubic feet. He 
also agrees to sell the plant back to the city at the end of two years. 
The plant is to be in running order in 60 days.” And that’s all Jones 
knows about the gas business—for publication ! 











How the Volta Exposition Was 
wicca 

The Electricul World says that some details have reached this 
country as to the manner in which the interesting Volta Centennial 
Electrical Exposition ai Como, Italy, was destroyed on July 8. It ap- 
pears that flames were discovered in one of the galleries of the silk de- 
partment at 10 o’clock in the morning, in the neighborhood of one of 
the large electrical machines belonging to the exhibit of the royal navy, 
which wasin operation at the time, and a large flyingspark from which 
is alleged to have been the cause of the disaster. All efforts made by 
the guard of firemem to quench the spreading flames were impeded by 
the wild panic among the visitors, and by the time the space was cleared 
the long gallery was in a blaze, the bales and loose pieces of silk, 
brocades, etc., catching the fire like tinder. In a few minutes the 
flames had reached the rooms of the adjoining electrical exhibit and 
the neighboring house containing the precious relics of Alesandro 
Volta. Every effort to rescue the priceless instruments and apparatus 
of the great inventor proved fruitless, and in a few seconds they were 
lost:in the blaze. Meanwhile the fire had spread to all the remaining 
parts of the great buildings, and the bursting of the boilers in the 
niachine department added a new terror to the scene. 

In an hour's time the entire exposition grounds were one red-hot fur- 
nace. Despite the combined strength of the fire companies, and the 
deluge of water thrown on the flames, the fire raged all day. As soon 
as the ungovernable nature of the fire in the main buildings became 
evident every effort was directed to save those of the Exposition of 
Sacred Art, and of the Industrial Arts, separated from the electrical 
division by the large carriage drive running through the grounds. 


These efforts were more successful, and the flames were prevented from 
making any serious head way in this new direction. No lives were lost. 
A great part of the exhibits was not insured. 

‘The exhibition was opened with great celebrations on the 20th of 
May, by King Umberto and Salandra, the Minister of Commerce and 
Agriculture. Messages of congratulation were sent from this country 
by the New: York Electrical Society, the National Electric Light Asso- 
ciation and the New York Electrical Exhibition. The concourse of 
visitors from all parts of the globe has been a constant and large one, 
and in the 49 days of its existence the exhibition had already showed 
itself to be a great success, when it was thus prematurely brought to 
such a disastrous end. 

Besides. the various instruments used by Volta in his many experi- 
ments, and which. had_been sent to the-exhibit by the Institute of 
Science and Letters of Milan, the University of Pavia and the Civic 
Museum of Como,’almost all Volta’s autograph letters, his books, cor- 
respondence anda perfect library of works on electricity, from the days 


Destroyed. 





| Prepared for the Journal. ] 
Gas Pipe Engineering Topics. 
i 
By Gas ENGINEER. 

In bending metal pipe it is very essential to get the scale and any 
gummy substance from the inside of the pipe, which is best done by 
blowing it out after bending. They should be blown out several 
times, and the pipe should at the same time be rapped lightly to 
loosen scales. If steam cannot be had for this purpose air wil! do, 
Some gas companies and gasfitters have had rather bitter experience 
through using a cheap pipe, for they find that in bending the 
pipe it splinters, the trouble being caused by steel being mixed with 
the iron. The best pipe is always the cheapest in the end. If possible 
tests of the pipe should be made to ascertain its adaptability for the 
work required. The most important compounds of iron for gas piping 
are red hematite, brown hematite, spathic iron ore, magnetite, pyrites 
and other bodies. With the exception of pyrites, all the above miner- 
als are available for the manufacture of iron for pipe, but as a rule the 
iron master prefers to have only the oxides. 
When a furnace is in operation and a mixture of the above substan- 
ces (in suitable proportions as found by an analysis of the ore) is added 
at proper intervals, a ‘‘ chemical reduction” of the oxides of iron to 
metallic iron and an oxidation of the carbon of the coal to carbon di- 
oxide take place, while a certain amount of slag or cinder forms, both 
of which trickle down through the mass and accumulate at the lowest 
part of the furnace, known as the ‘‘crucible,” and from which the 
melted iron is drawn off every few hours, through the lowest hole, run- 
ning into a sand bed, and filling certain depressions, from which are 
taken, when cold, bars of iron known to the trade as “‘ pig iron.” Pig 
iron, then, is the result of the first process of obtaining metallic iron, 
but owing to the composition of this product it cannot be made use of 
to good advantage in the arts, consequently it must be refined or other- 
wise so treated that what is known as ‘‘ merchant iron” is obtained; 
in other words, iron that can be forged and welded. In pipe made of 
mixtures of steel and iron splintering is liable to occur when bending 
or welding. 

To determine temperature by fusion of metals, etc., use the follow- 
ing table : 

Substance. 


Temp. Metal. Temp. Metal. Temp. 
Tallow..... 92° F. Bismuth.. 518° F. Silver, pure... .1,830° F. 
Spermaceti.120° F. iv Bee 630° F. Gold coin...... 2,156° F. 
Wax, white. 154° F. Zine; ..... 793° F. Iron, cast...... 2,010° F. 
Sulphur. ...239° F. Antimony 810° F. aces sa sah 2,550° F. 


Bees ccvvess 455° F. Brass.... . 1,650° F. Wrought iron .2,910° F. 


When gas pipes are carried through water in tanks, as in dye houses, 
bleacheries and steam laundries, the metal often becomes coated with a 
hard scale difficult to remove, and it will be found that the addition of 
some caustic soda and steaming for some hours, according to the thick- 
ness of the scale, just before cleaning, will greatly facilitate that oper- 
ation, rendering the scale soft and loose. Tannate of soda isa good 
preparation for general use, but in waters containing much sulphate it 
should be supplemented by a portion of carbonate of soda or soda ash. 
For muddy water, particularly if it contains salts of lime, no prevent: 
ive of incrustation will prevail except filtration, and in almost every 
instance the use of a filter, either alone or in connection with some 
means of precipitating the solid matter from solution, will be found 
very desirable. 

The Testing Pump.—If the suction is poor on the up stroke of the 
piston of the air test pump, and there is no blow at oil cup on down- 
ward stroke, it is safe to conclude that back leakage into the lower end 
is occurring from main reservoir of the pump itself back into the cy!- 
inder, and that it may be due either to leaky discharge valves or because 
of air passing around bushings. Practice will enable this being much 
quicker done than told. In testing the pump it should be determined 
that piston rod packing is in good condition. When a pump seens to 
run too slow or blow bad, try it with an exhaust pipe disconnected, 
using a short piece of pipe bent so as to turn the force away from the 
jacket. This will indicate any obstruction in the exhaust pipe, ani the 
absence of or a defective dry pipe, and will demonstrate and assis! i0 
locating any blow in the cylinder. 

To locate trouble where suction is not good stop the pump, ope» 0!! 
cup and note whether air blows out of cup. If this occurs it indi: ates 
leakage back from the main reservoir. To determine this sto; the 
pump, and if the latter is the case the blow will continue after the piston 
has come to rest. 

Where bottom head has a plug removing the plug will indicat? 
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when that is not possible, with a piece of wire lift the lower receiving 


valve. This will render unnecessary the removal of the plug. 

Taking Temperatures.—The temperature of the contents of gas pipes 
may be taken with thermometers specially designed to fit into a one- 
half inch hole drilled in the pipe, or such a hole may be drilled and a 
plug screwed therein, the center of which has been drilled to form a 
cup. This cup is filled with oil, and a thermometer set in the oil will 
give the temperature of the gases surrounding the plug. The matter of 
the thickness of the metal will make no appreciable difference. 

These testing devices can be cheaply made, and a thermometer, 
scaled by degrees to 400, can be purchased for a dollar, and its accu- 
racy assured by placing it in a kettle of water that is violently boiling 
with the cover off. The temperature should then show 212°, if accu- 
rate. The temperature of the feed-water should be taken at frequent 
intervals. 

The temperature of the up-take can also be taken by filling a pot with 
cylinder oil, which may be lowered into the center, the thermometer 
being set in the oil pot. The pot is withdrawn and the thermometer 
read. Ora pyrometer may be used. 

Care of Gauges.—To determine the condition of gauges a test gauge 
should be attached. As some cylinders are so located as to make it 
impossible to connect a test gauge to the head, a tee should be placed 
in a convenient place in pipe leading to cylinder. Should any repairs 
be necessary, it is desirable that parts be sent to general repair shop, 
thereby insuring the proper adjustments and arrangements of the 
structural parts. The parts of one gauge should never be exchanged 
for those of another. Where, owing to the shape of the plugs, as in 
round and half-round, it is not possible to grind by use of the machine, 
what are known as hard stones are employed, the work being accom- 
plished by hand instead of machine, the result being the same. 

As to the effective lubrication of the frictional parts of the gauges, I 
have experimented with various oils, and have concluded that good 
results can be had from almost any high-grade oil, providing it has 
sufficient body. Valve oil does not always imply good oil. Some 
engine oils are of heavier body than some poor valve oils. Good valve 
oils are preferable to good engine oils for lubricating the cylinder and 
other parts of the test gauge. Pouring a drop of oil to be examined on 
a well cleaned glass plate placed at an incline, and noting the time it 
takes for the oil to reach a mark on the bottom of the inclined plane, 
will indicate to some extent the viscosity and clinging power of one oil 
over another. By increasing the temperature, by means of an alcoho! 
lamp or otherwise, we can likewise judge as to the uniform consistency 
an oil possesses over others, or compared with like tests made with oils 
of proved efficiency. 

Packing Clay.—Packing clay as used by gas pipe jitters is mixed 
with such substances as fragments of rock, quartz, feldspar and mica, 
with carbonate of lime, magnesia, the oxides of iron and potash. The 
gritty particles reduce the plasticity of paste composed of clay and 
water, and diminish its chances of sticking. The iron stains the we: 
clay, the lime decomposes magnesium and zinc chlorides, destroys the 
antiseptic properties of the latter, and, by forming calcium chloride, 
alters the composition. The following is the composition of the com- 
mercial articles : 





Per Cent. PerCent. PerCent. Per Cent. Per Cent. 
Ce ee 46.32 47.38 46.47 46.104 48.01 
pS er reer 38.74 38.42 0.03 36.891 36.72 
Oxide of iron........ 0.27 0.74 0.38 0.329 0.44 
LA iia ts opis 'as ws 0.36 0.14 trace 0.485 0.32 
Magnesia.........+-. 0.44 trace trace 0.237 0 03 
Ba rere 1.10 1.23 1.24 1.869 1.72 
WRUNG ks fa cegeciionst 11.77 12.09 11.88 14.085 12.76 

100.00 100.00. 100.00 100:00 100.00 


The Leads.—A pure lead for pipe connections should answer to the 
following tests : It is completely soluble without effervescence in dilute 
sulphuric acid. No other white pigment will answer to this test, and 
any considerable effervescence would indicate adulterations with white 
lead or whiting. A slight effervescence may be neglected, it being due 
to the presence of a small quantity of zinc carbonate, the formation of 
which during the process of manufacture cannot always be avoided. 

'f the samples show signs of being adulterated it will best be treated 
wi'h hydrochloric acid and boil, effervescence indicating white lead 
an! whiting. Any crystals forming out of the solution on cooling 
show the presence of white lead or sulphate of lead ; any residue left 
afier treatment with acid would show barytes, gypsum or china clay. 
W hich of these bodies is present can be ascertained by the application 
of special tests. 





Differential Rates as Between Consumers of Gas for 
Purposes Other than Lighting. 
cocisillaldliaedicie 
[A paper read by Mr. Thomas Newbigging, of Manchester, England, 
at the Thirty-sixth Annual General Meeting of the Incorporated Gas 

Institute. } 

This subject has been treated before, more than once or twice, at dif- 
ferent meetings of gas engineers. It appears to be necessary to resus- 
citate it periodically, in behoof of those having short memories; and, 
if possible, to prevent the introduction on the one hand, or the perpet- 
uation on the other, of a system which not only has nothing to recom- 
mend it, but is objectionable from every point of view. I will not 
burden my remarks with many figures. Those whocare to pursue the 
subject further, and are fond of statistics, can supply the figures for 


themselves. I prefer to make my paper conversational rather than 
arithmetical. Besides, I have the fear of commentators before my 
eyes. These dry (not to say prosy) mechanical disquisitions do not go 


down with our journalistic critics. The popular treatment of a subject 
in a suggestive rather than in an exhaustive (or exhausting) manner is 
what is desired in these stressful times, especially in the Metropolis and 
under the hot sun of Mid-June. 

I desire to enter my strong protest against an injustice which is, I 
will not say widely prevalent, but is gaining some ground in the gas 
industry, and which in its outcome must tend to doit injury. There 
are in the United Kingdom 57 gas companies and 32 local authorities 
owning gas works, who sell gas for cooking, heating and motive power 
at a lower price per 1,000 cubic feet than the same gas for lighting pur- 
poses. Consequently, as I hold, there are in the United Kingdom 57 
gas companies and 32 local authorities owning gas works, who are 
dealing unfairly by their gas-for-lighting consumers. I will endeavor 
to prove this simple proposition. Several of these sell the gas to the 
gas-for-cooking-heating-and-power consumers at cost price, if not at an 
actual slight loss ; and on the plea, as one manager expressed it, that 
‘tit is a good thing to have customers burning gas all the day.”’ 

This reminds me of the old lady who kept a shop, bought eggs at 12 
for 6d. and sold them at the rate of 13 for the same money. On being 
expostulated with she admitted that there did not seem to be much 
profit on the transaction, but at least it. was ‘‘turning the penny.” 
Possibly it is the quantity that pays, as another illogical trader ex- 
plained ; or is it an exemplification of the ability of some people to live 
by their losses? This day consumption, if not viewed from a common- 
sense standpoint, is a mere fetish; worshipped without intelligent 
knowledge. 

Encourage a day consumption by all proper means, but not at the 
cost of inflicting an injustice. Do it by reducing the price of the 
gas all round, and not by favoring one customer to the disadvan- 
tage of another. The gas which both classes of consumers use is 
one and the same. Its prime cost is the same whether it be used for 
lighting or for purposes other than lighting. A statement of that 
kind, indisputable as it is, ought to settle the question. 

The assumed advantage of the day-gas consumer is that he burns the 
gas when the mains would otherwise be lying idle and unproductive ; 
and so there is a saving of capital by the more complete utilization of 
that on which capital has been expended. But there is a fallacy here. 
Most of the so-called day-gas consumers are not so, pure and simple. 
Much of the consumption for heating, cooking and power takes place 
during the lighting hours both morning and night, and not exclu- 
sively during the daylight hours. There is thus an over-lapping 
which vitiates the assumed special advantage of the day custom, inas- 
much as the mains have to be of capacity sufficient to serve for the 
night and a portion of the so-called (but mis-named) day consumption. 
‘* But,” says one, ‘seeing that our day-gas consumer is also a night-gas 
consumer, he should have special consideration : Codlins, in this case, 
is our friend, not Short.” 

Admitting that contention for a moment, what special consideration 
does Codlins get in the rate differential? Surely, little or none. The 
difference in price for the two classes of consumption is simply putting 
into one pocket money which has been abstracted from the other. If 
the balance is not rectified in that way, then it comes from the pocket 
of Short. But look at the inconsistency of the practice. In the winter 
months, as I know from experience, a very considerable consumption 
takes place in the lighting of ordinary gas jets for the warming of 
rooms in cold weather. A day-gas consumer of this kind receives no 
special consideration whatsoever from your advocates of the differen- 
tial rate; and for the reason that he chooses to warm his room by 
means of an ordinary gas jet, instead of with a gas stove or an open 
gas fire, 
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It is to be noted as a very significant circumstance that, with but two 
or three exceptions, the 89 companies and local authorities who resort 
to this unfair dealing are dear gas for-lighting sellers. Of the lot, only 
7 of them charge gas for lighting below 3s. per 1,000 cubic feet. That, 
of course, is what might be expected under the circumstances. The 
reason is obvious, and it enforces my argument: A high lighting price 
is maintained in order to keep down the price to the other favored class 
of consumers. Wasever anything more obnoxious and unfair? Who, 
after all, is the gas manufacturer’s best customer? Which is the gous 
that lays the golden eggs? Unquestionably it is the gas-for-lighting 
consumer. Taking him all round, he is the largest consumer ; of 
that there cannot be a dispute. It is mistaken judgment, where it 
is not sheer ingratitude, to charge our oldest and best consumer a 
higher price than the other. Competition with oil and electricity is 
greatest in the lighting department of our business, and yet there are; 
those who handicap their best horse by putting a heavier charge upon 
him. 

This handicapping of the gas-for-lighting consumer, looked at aright, 
will be found to be at variance with all sensible business methods. 


No merchant would think of charging a customer a higher price for! 


goods by reason of his coming every, day to buy at those hours when 
he (the merchant) was busiest. On the contrary, his song would be, 


**Let ’em all come ;” and, if need be, he would enlarge his staff and! 


his premises to meet his customers’ needs and convenience. 
say you go into a shop and ask for a pound of butter. 


Again, 
The shopman 


in answer might say (imitating the way of some gas men): ‘‘ This but-: 
ter is 1s. a pound if you intend to butter loaf bread with it; but if you! 
are going to use it for buttering tea cakes it is 1s. 2d. a pound.” If: 


your indignation did not get the better of you, you would laugh at the 
fool of a shop.nan for his absurdity, and ask if he was quite compos 
mentis. 

If there is to be a differential rate, let it be to the large consumer 
irrespective of the particular use to which he puts the gas. Be content 
to let him make a church, or a mill, or a haystack of it, so long as he 
pays for what he gets. That kind of differential rate is quite legiti- 
mate ; provided that judgment is exercised in determining its fair pro- 
portion. 

I say nothing about the complication of having two meters and two 
sets of internal fittings, though that is objectionable enough. What I 
protest against is the injustice that is being done to consumers who 
happen to use gas for lighting only, and who are virtually compelled 
to contribute towards the supply of other consumers who use the same 
gas for a purpose other than lighting. 

Let me give a concrete example: A Company is now in Parliament 
seeking, among other things, for power to supersede a clause in a for- 
mer Special Act which provides that the charge for the public lighting 
shall not be more than the lowest charge to any other consumer. With 
the blindness which characterizes much of our legislation, the Bil] has 
passed one House, giving the Company power to lower its charges to 
heat-and-power-gas consumers without at the same time reducing the 
charge for public lighting. 

The result in this case will be, if the Bill goes through, that a ped- 
dling consumer who burns a few thousand cubic feet for cooking pur- 
poses will have his gas at a lower rate than an important Corporation 
whose consumption for lighting amounted last year to no less than 171 
million cubic feet. The Secretary of the Company in question, in the 
course of giving evidence, stated that he saw his way to the Company 
selling gas to consumers for heating, cooking, and power at 6d. per 
1,000 cubic feet below the present selling price. 

I have made an analysis of the Company’s revenne account for the 
year 1897 (the last account to which I have had access), and I am en- 
abled to show that there would be a positive loss of revenue in adopt- 
ing the proposed differential rate as between the two classes of con 
sumers. It will be seen from this statement that the surplus left from 
the revenue, after making all payments for coal, working expenses, 
and capital charges, is only 0.45d.—less than one halfpenny per 1,000 
cubic feet of gas sold. It is obvious, therefore, that any reduction in 
the price to those consumers who use the gas for cooking, heating and 
motive power, must result in a deficit of revenue, which will have to 
be counterbalanced by an increase in the price to gas-for-lighting con- 
sumers, unless (which is not to be thought of) the company elected to 
sacrifice part of its dividend. It is further obvious that any reduction 
in price which may be made to the consumers of gas for heating, cook- 
ing and power, can only be accomplished by relieving them of their 
fair share of the fixed expenses, and throwing these (in addition to their 
own) upon the gas-for-lighting consumers. 

The analysis is as follows : 
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Then how is the reduction to be brought about without either raising 
the price to the gas for lighting consumers or reducing the divide 
payable to the shareholders? Clearly, reliance is being placed on tlie 
natural growth in the Company's business to shortly yield the needed 
surplus. No attempt will be made at a reduction until the increment 
arising from this natural growth has produced such a balance of prolit 
as will admit of a tangible reduction being made to the favored class of 
consumers. In other words, the increase in the profits beyond what is 
required f. r working costs and capital charges, due to expansion in the 
Company’s operations, and to which expansion the gas-for-lighting 
consumers will have contributed their share, is mortgaged beforehand 
for the special benefit of the other class. This being so, Peter is robbed 
to pay Paul ; for it is evident that the gas for-lighting consumers may 
whistle for their share in the reduction to which they are justly en. 
titled, and which they would get provided a uniform rate were charged 
to all consumers alike. 

Thus we see that there are two ways of robbing a man. He may be 
robbed : (1) Directly, by abstracting the cash from his pocket, or (2) he 
may be robbed indirectly by his being prevented from reaping the ad- 
vantage which is his due, and which, but for an unfair action, he 
would have reaped. It cannot be too often repeated, therefore, that 
differential rates as between the different classes of consumers are 
grossly unfair, and that the principle when looked into cannot be de 
fended. It is a mere accidental circumstance that one consumer uses 
gas for lighting and another for heating and power. They are both 
consumers of one and the same gas ; and they should each in fairness 
contribute their share, in proportion to their consumption, to the cost 
both of manufacture, distribution and capital charges. 

No doubt a day consumption reduces the working expenses and so 
cheapens the cost of production ; but that being so, how much more 
must the heavy night consumption do the same, because here is a com- 
|plete utilization of the capaeity of the mains, whereas the other is on! y 
partial. The absurdity of the claim to special advantages for the day 
gas consumer has only to be stated in this way to be perceived. As a 
matter of fact, the effect of any consumption, whether by day or night, 
is to utilize capital and modify the working expenses ; but where wou 'd 
the day consumption as a dividend earning instrument be without t'ie 
night consumption? The cheapening process, then, should extend ‘o 
all gas consumers alike, and not to one favored set. Take the case of 
the shopkeeper : In scores of instances he sets up a brilliant illumin: t- 
ing display far in excess of what he needs for the mere lighting of }\'s 
premises. He does this by way of advertisement ; and yet under tie 
objectionable regulation he is not entitled to, or at least he does not 12 
ceive, the special reduction. Compare him with the man in the ne «t 
street. The latter has the electric light throughout his premises, wi:! 
the exception of one gas jet in the cellar, and agas griller in the kitche ». 
These are supplied through two separate meters ; and by the differe::- 
ential scale he gets his paltry modicum of gas at a price lower than t.¢ 
other who burns, it may be, fifty or a hundred times more, 
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These considerations accentuate the unfairness of differentiating the 
price, as between the two classes. In point of fact, as I have already 
said, the adoption of differential rates of this character prevents the 
great bulk of the gas consumers from reaping the benefit of a growing 
business. Again I urge, if there is to be a differential rate let it be for 
quantity, not for class consumption. Here is legitimate ground for 
some reasonable concession in price ; and it would apply, of course, to 
gas usage of every kind. 

One flagrant instance of the abuse to which differential rating lends 
itself has recently come under my notice. A certain board of directors 
consists of men who use gas somewhat largely for motive power. They 
have found it of advantage to avail themselves of the system, and have 
accordingly reduced the price for gas engine purposes to a point which 
leaves little or no profit on the consumption. The company neverthe- 
less pays its maximum statutory dividend. It needs not any special 
penetration to settle what other class of consumers is mulcted to pay 
such dividend, not only on the capital expended on their own behalf, 
but also on that which has been spent for the supply of the other. This 
is sheer robbery, Of course. But, indeed, all class differentiating in 
price is robbery less or more. 

As more particularly bearing on the question of public lighting, it 
should be remembered that, like the consumption of gas in the daytime, 
the public lamps, in most towns, burn gas during many hours in the 
night time, when but little gas is being used for other purposes. For 
that reason alone it is but reasonable and fair that the gas so consumed 
should be charged for at a rate not higher than is charged to any other 
consumer. 

If any of you, not having adopted this unfair kind of differential 
rating are thinking about duing so, pray abandon the idea. Deal justly 
by your consumers all round. Some managers are smarting under the 
infliction of the differential rate which has been introduced by their 
respective boards contrary to their advice. Others again, having ad- 
vised, or having acquiesced in, the adoption of the system, cannot well 
recede from that which they have previously recommended. So, like 
the fox without a tail, they try to make a virtue of necessity, and con- 
tinue to countenance and recommend the practice. But my advice, 
even to them, is to abandon a bad system, and gradually, as occasion 
admits, level down the price to the gas-for-lighting consumers. It is 
never Loo late to mend. 








The Protection of Low Tension Wiring Against Danger- 
ous High Potential Currents. 
a are 
A paper read by Mr. W. J. PLeEws, at the last meeting of the Can- 
adian Electrical Association. | 


All persons in connection with electrical supply companies, espe- 
cially in lighting service by alternating currents, have long recognized 
the necessity of some reliable apparatus to prevent low tension service 
wires inside buildings from becoming a possible source of danger to 
human life, or as regards fire, in event of contact with high tension 
conductors. That this condition often exists, and that the danger 
therefrom can hardly be overestimated, is a well known fact to all 
electricians who have had experience with alternating current sys- 
tems. 

Some years ago the principal element of danger was the liability of 
transformers to break down between the primary and secondary coils. 
Of late, however, conditions have changed considerably, the most re- 
cent types of transformers being a vast improvement on the older ones. 
While the contingency as regards transformers is not now so great as 
in former years, the change in the system of secondary distribution, 
involving as it does the use of large secondary units and a network of 
wires covering @ great area, has given rise t» another and, if anything, 
a more important element of danger—namely, the increased liability 
of aecidenial contact between high and low tension conductors. This 
change in secondary distribution has been rendered necessary from an 
-conomical standpoint, and as it is not at all likely that anyone will 

-vert to the old system, the proper course seems to be the protection 

f individual equipments. 

The contingencies previously mentioned have proven a frequent 
cause of fire and in some instances have resulted in fatal accidents. 

‘ecognizing these dangers, various earthing devices have been con- 
rived to cope with the difliculty. Itseenvs, however, that the idea has 
een to afford protection from the breaking down of transformers only, 
'y means of blowing the primary fuses, the inventors apparently not 
aving taken into consideration the contingency of accidental contact 
etween local and foreign conductors, whereby a large volume of cur- 





rent at a high potential may flow over the secondary apparatus and 
destroy both it and the protective device, in which event the protective 
device itself would probably become a source of fire. 

Several of the cases which have come under the observation of the 
writer, wherein conditions as mentioned have existed, have been of 
such a nature that any earthing device depending upon the blowing of 
a fuse for its action would have been a positive fire hazard. One in- 
stance in particular was a cross between a fallen secondary and a trol- 
ley wire. In this case had there been any device of the type mentioned 
a volume of current would have flowed through the apparatus suffi- 
cient either to destroy it or blow the secondary fuses ; this latter occur- 
ring, it is reasonable to assume that the high tension current would 
have maintained an arc across the terminals of the cutout (one such as 
generally used for low tension wiring) and produce disastrous results. 

As far as the writer’s knowledge extends, the principle, common to 
all safety devices of this nature heretofore developed, has been to dis- 
connect the local system from the source of danger by means of blow- 
ing fuses. This principle appears to be radically defective, the blowing 
of a fuse under such conditions being an uncertain element, attended 
at times with undesirable results. 

In an apparatus designed to protect local low tension systems from 
currents of higher potential than they are constructed for, or expected 
to carry, it would seem more rational to employ a device that will 
automatically and instantaneously disconnect the high tension current 
from the low tension system to be protected, without depending upon 
the uncertain action of fuses. It is also believed that a device of this 
nature should be one in which the amount of current necessary for its 
successful operation is a known quantity, and that this quantity be as 
small as possible, so as to avoid dangerous arcing. 

Considering the matter from this point of view, the writer believes 
that an apparatus can be constructed which will embody the desirable 
characteristics, and it is to this possibility that your attention is respect- 
fully invited. 

One form of such an apparatus, which is on exhibition here, is simi- 
lar in action toa double pole knife switch, and is so constructed as to 
automatically open the circuit instantaneously whenever the low ten- 
sion wiring is brought into connection with conductors charged with 
dangerous high potential currents, either through a breakdown in a 
transformer or across between secondary and primary or other high 
tension conductors. 

The great advantage claimed for this apparatus is, that no matter 
how large the volume of current may be, only a small fraction is re- 
quired to operate the device, and this is only for an infinitesimal period 
of time, the device in opening disconnecting both the safety apparatus 
and the interior wiring from the outside source of danger. Another 
advantage is in the fact that the device provides special facilities for 
rapidly testing the local system for grounds, without the use of other 
apparatus. 

During the past few years many fires have originated from high po- 
tential currents accidentally traversing secondary systems and break- 
ing down the insulating joints which intersected the junction between 
fixtures and gas pipes. From the manner in which first class electric 
light wiring is installed at the present day, it would seem impossible for 
a current at a potential of, say, 2,000 volts, to cause a rupture between 
secondary wiring and ground, and the writer's experience !eads him to 
the conclusion that if the so-called insulating joints properly performed 
their function, fires from this cause would be extremely rare. 

If on the other hand low potential systems are so arranged that there 
is no chance for high potential currents to rupture to ground, there re- 
mains the danger of some person receiving a fatal shock while handling 
the apparatus. 

In view of these facts, it would seem advisable to equip all low po- 
tential systems wbich are exposed to the contingencies herein mentioned 
with an automatic device that in time of need will operate effectively. 








The Coke Industry of 1898. 





The United States Geological Survey has completed its report upon 
the production of coke in the United States during 1898. The constantly 
increasing consumption of thf¥ important product for metallurgical 
purposes gives a special interest to the following abstract : 

‘** Recent developments in the construction of by-product ovens where 
the by-products of gas, tar and a~™monia are given equal importance 
with the coke have rendered it necessary to depart from the previous 
rule of the survey to eliminate statistics referring only to coke obtained 
in the manufacture of illuminating gas. So long as the coke is the 
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primary product, and particularly when the coke is used for metal- 
lurgical purposes, its comprehension in these reports is necessary and 
proper. 

‘**The completion of the bank of 400 ovens at Everett, near Boston, 
Mass., has been attained as this report goes to press. The product from 
these ovens while not being primarily blast furnace, foundry or other 
metallurgical coke, will be the output from Otto-Hoffman ovenssimilar 
tothose at Johnstown and Otto, Pa., and although made from coal to 
be drawn from Nova Scotia mines may be properly considered as com- 
ing within the scope of these reports and will be so included. As the 
by-product coke industry develops and extends, as it is sure to do, the 
scope of this report will necessarily be enlarged. In anticipation of a 
demand for information as to the amount and value of gas and other 
products obtained from coal which are produced in the United States 
the survey has collected from the gas companies and by-product coke 
producers the statistics of the production of gas, tar, ammonia and gas 
house coke during 1898 and these are presented separately. 

**The coal used in coking in the United States is drawn from all five 
of its great bituminous coal fields, the Appalachian, the Central, the 
Western, the Rocky Mountain and the Pacific Coast. The Appalachian 
field is the great source of supply, for while there are 13 coke produc- 
ing States outside the Appalachian field to 9 within it the output outside 
of the field in 1897 was only 546,954 short tons out of a total product of 
13,288,984 short tons, and in 1898 the product outside the field was 
660,824 tons out of a total of 16,047,209 tons. From this it will be seen 
that the States in the Appalachian coal field contributed more than 95 
per cent. of the total coal product of the United States. 

** The statistics of the production of coke in the United States show 
that the output in 1898 was more than 20 per cent. in excess of any 
previous year in the history of the industry. Exclusive of the coke 
produced in gas house retorts, and which is not considered in these re- 
ports, the coke product of the United States in 1898 amounted to 
16,047,209 short tons, against 13,288,984 short tonsin 1897. The increase 
in the product in 1898 as compared with the preceding year was 
2,758,225 short tons, or 21 per cent. Prior to 1898 the maximum yearly 
product was obtained in 1895, when the output amounted to about 

45,000 tons more than that of 1897. Some idea of the rapid growth of 
the coke making industry in the United States may be obtained from 
the statement that the product in 1898 was 7,500,000 tons, or nearly 90 
per cent. more than that of 1888, and nearly five times that of 1880, the 
first year of which there is any record. 

‘* Notwithstanding the fact that the enormous production in 1898 was 
induced by a demand which was for a greater part of the year at least 
fully up to the supply, there was a decline in values, the average price 
per ton falling from $1.66 in 1897 to $1.59 in 1898. Theaggregate value 
showed an increase from $22,102,514 in 1897 to $25,586,699 in 1898, a 
total gain of $3,484,185, or 16 per cent., as compared with 21 per cent. 
increase in production. All of the more important coke producing 
States share in the declining price. In Pennsylvania the average price 
per ton declined from $1.53 to $1.50, in West Virginia from $1.31 to 
$1.26, in Alabama from $2.14 to $2.03, in Virginia from $1.40 to $1.32, 
in Colorado from $2.92 to $2.59, and in Tennessee from $1.81 to $1.63 
These six States named in the order of their producing rank contributed 
15,703,907 short tons, or 98 per cent. of the total product in 1898 
Tennessee, the smallest of the six in producing importance, had the 
product in 1898 of 394,545 short tons. Pennsylvania’s production in- 
creased 1,748,378 short tons, or 19.5 per cent.; West Virginia increased 
452,405 short tons, or 30.7 per cent.; Alabama increased 220,003 tons; 
Virginia increased 177,094 tons, or 50 per cent.; Colorado 132,155 tons, 
or 38.57 per cent., while Tennessee’s increase was only 7 per cent., or 
25,776 tons. It must be borne in mind that in this statement the pro. 
duction of New York is included in Pennsylvania, from which the coal 
is drawn, and Colorado includes the production of Utah, but in neither 


of the included States was the production sufficiently large to affect the |. 


totals or percentages. ws 

‘The number of ovens built increased frot 47,668 in 1897 to 48,447 
in 1898. At the close of 1897, 545 ovens were ih course of construction, 
including 120 Semet-Solvay by-product oveps building at, Ensley, Ala.; 
at the close of 1898, 1,048 ovens were in coms of construction, includ- 
ing 400 Otto-Hoffman by-product ovens at Everett, near Boston, Mass., 
and 100 or more of the same type in the Allegheny Mountain district 
(Johnstown), Pennsylvania. The number of by-product coke ovens in 
existence at the close of 1898 was 550, including 280 Semet-Solvay, 180 
Otto-Hoffman and 90.Newton-Chambers, 30 of the last, however, not 
being operated as by-product ovens, leaving 520 active. In 1897 the 
number of active by-product ovens in existence was 280.’ On Decem- 


completed in 1898, and the close of the latter year saw 500 more in 
course of construction, 400 of which were put into operation in the 
summer of 1899. 

‘The following figures show the production of coke in the leading 
fields of Alabama, Colorado, Pennsylvania, Tennessee, Virginia ani 
West Virginia. 

‘* Alabama.—Establishments, 25; ovens built, 5,456; ovens build 
ing, 100; coke produced, 1,663,020 short tons ; value, $3,378,946 ; yiel« 
of coal in coke, 59 per cent. 

‘* Colorado.—Establishments, 12; ovens built, 1,253 ; ovens building, 
3; coke produced, 474,808 short tons; value, $1,230,428 ; yield of c a! 
in coke, 59.1 per cent. 

‘** Pennsylvania.—Establishments, 151; ovens built, 27,157; ovens 


yield of coal in coke, 65.7 per cent. 

** Tennessee.—Establishments, -15 ; ovens built, 1,949 ; ovens build 
ing, 40; coke produced, 394,545 tons; value, $642,920 ; yield of coal in 
coke, 54 6 per cent. 

‘* Virginia.—Establishments, 6 ; ovens built, 1,564 ; ovens building, 
none; coke produced, 531,161 tons; value, $699,781; yield of coal in 
coke, 62 per cent. 

‘‘ West Virginia.—Establishments, 87; ovens built, 8,659; ovens 
building, 161 ; coke produced, 1,925,071 tons ; value, $2,432,657 ; yield 
of coal in coke, 61.2 per cent. 

‘* Total of All States.—Establishments, 342; ovens built, 48,477 ; 
ovens building, 1,048; coke produced, 16,047,209 tons; total value, 
$25,586,699 ; average yield of coal in coke, 63.6 per cent. 

‘*The number of firms engaged in the industry in 1898 was 284, an 
increase in 15 years of only a little more than 20 per cent., whereas the 
number of coke ovens has increased 140 per cent. In the same period 
the coke product has increased over 200 per cent., illustrating very 
clearly the tendency of carrying our large industrial enterprises under 
one management rather than to distribute the business among the large 
number of smallér concerns. In 1883 the average number of ovens to 
each firm or corporation was 79, and the average yearly production by 
each firm about 23,600 tons. In 1898 the average number of ovens toa 
firm was 171, and the average production per firm 56,500 tons, showing 
that while the number of firms has increased only about 20 per cent. in 
15 years, the average number of ovens to each has increased 120 per 
cent., and the average production per firm 140 per cent. 

‘‘Of the 284 firms and corporations from whom reports were re- 
ceived in 1898 53 produced no coke. The total number of ovens 
owned by these 53 firms was 2,686, an average of 50 ovenseach. One 
of these firms owned 200 ovens, and 11 others owned between 100 and 
150 each. From this it is seen that only one of the idle firms owned as 
many as the average number of ovens to a firm in 1898, and it appears 
that nearly all of the idle firms were small producers. In addition to 
these there were 428 ovens idle, which were portions of plants that pro- 
duced coke in 1898. All of these latter were in Pennsylvania The 
total number of ovens idle in 1898 was 3,114, which deducted from the 
whole number of 48,447 leaves 45,333 ovens in active operation during 
the year. These, distributed among the 231 active firms, made an aver- 
age of 196 ovens to each, as against an average of 50 for the idle ones. 
‘* Of the total number of ovens 3,114 were not operated in 1898. The 
idle ovens were distributed as follows : Pennsylvania, 1,531, or 5.5 per 
cent. ; West Virginia, 568, or 6.6 per cent. ; Alabama, 286, or 5.25 per 
cent.; Ohio, 190, or 43 per cent.; Kentucky, 150, or 51 per cent.; Ten- 
nessee, 128, or 6.6 per cent.; New Mexico, 76, or 40 per cent.; Montana, 
100, or 33 per cent. ; Indiana, 40, or 43 per ceut. ; Colorado, 30, or 25 
per cent. ; Kansas, 9; Virginia, 4, and Missouri, 2.” 








Elements of Design Favorable to Speed Regulation in 
Plants Driven by Water Power. 
bhai -<e 
[From a paper read by Mr. A.V. GARRATT, at the Boston Meeting, Am. 
Inst. Electrical Engineers. } 

The writer has found, in a practice amounting to something over 
90,000-horse power of water wheels in the last four years, that with 
good water wheels properly set and rigged, and controlled by governors 
of suitable design, the speed may be held within 5 or 6 per cent. of nor- 
mal upon circuit breakers opening under full load, and that the speed 
may be brought back to normal in from 5 to 15 seconds, depending 
upon the amount, of kinetic energy in the rotative parts and moving 
water column. With incandescent loads of the ordinary type, a 
recording tachometer will show a practically straight line. With ordi- 





ber 31, 1897, 195 by-product ovens were building, all of which were 


nary electric railway loads, speed variations of about 3 per cent. as at 


building, 292; coke produced, 10,715,302 tons; value, $16,078,505 . 
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maximum may be expected. These figures are not intended to be of 
unusual application, but are for simply showing the present state of the 
art. It should here be added that governors can be obtained which will 
permit any number of independent water wheel units driving electrical 
units connected in parallel to be operated with perfect convenience and 
safety. It should also be noted that in the case of alternating units it 
is perfectly easy to get them at speed and in step for multiple connec- 
tion without undue delay, and without any hand regulation. 

These desirable ends cannot, however, be obtained to their fullest ex 
tent if the general design of the hydraulic portion of the plant is bad. 
We will now consider those things, aside from the governor itself, which 
tend to make the regulation good or bad. 

\s a preliminary thought, let us consider for a moment that the prob- 
lem is quite different from steam engine governing, which naturally 
comes to the mind in this connection, for the reason that water is 
heavy, practically non-compressible or non-expansive, and must be 
transmitted to the water wheel in large volume and at low velocity ; 
while steam is light, highly compressible and expansive, and may be 
transmitted to the engine in small volume and at high velocity. From 
this it follows that the engine valves are small, light, and may be per- 
fectly balanced, while water wheel gates are necessarily large, heavy, 
and are frequently, although often unnecessarily, out of balance. The 
inertia of the steam may be always neglected, the inertia of the water 
must be always considered. 

The problem of governing a water wheel, then, involves moving 
large volumes of a heavy, practically incompressible fluid, acted on by 
the force of gravity alone, and of moving ponderous gates; and this 
must be done with absolute promptness. Also adequate provision must 
be made for the momentum and inertia of the moving water and me- 
chanical parts. 

Suppose we have two water wheels operating under the same head, 
which we will assume to be 9 feet. You will observe that although the 
head is the same in both cases, one wheel, which we will designate No. 
1, is set in an open flume of ample size, while the other wheel, which 








we will designate as No. 2, is in a closed flume connected to open water 
by a long closed pipe which is nearly horizontal. The behavior of 
these two wheels when operating under variable load, is entirely dif- 
ferent. 

Let us assume, for the purposes of argument, that the efficiency of 
the wheel is the same at all stages of gate, and that the amount of wa- 
ter which passes through the wheel is proportional to the gate opening, 
and that the power of the wheel is proportional to the amount of water 
which passes through it under constant pressure. Now, if the wheel 
is operating at full gate and half the load is suddenly thrown off, and 
the suitably designed governor attached to the wheel promptly shuts 
the gates so that only one-half as-much water can pass as when the 
wheel was at full gate, it is evident that the speed wil] remain compar- 
atively constant. 

Let us see if this will be the case with wheel No. 2. If it is operating 
at full load, and half the load is instantly thrown off, and the govern- 
or promptly shuts the gates so that only half as much water can pass, 
it is evident that the velocity of the water in the closed pipe must be 
reduced one-half. 

If we assume that the water in the pipe weighs 1,000,000 pounds, and 
has a velocity at full head of 4 feet per second, its energy = 1,000,000 

2.2 x 44+ 2 = 248,440 foot pounds; and if the water velocity at 
half load is 2 foot pounds per second, then the energy = 1,000,000 + 
32.2 x 2? + 2 = 62,110 foot pounds, and the difference between these two 
amounts of energy, 248,440 — 62,110 = 186,330 foot pounds, must be ex- 
peuded upon the water wheel before the water velocity is reduced to 2 
feet per second. 

If it were expended in one second it would = 186,330 + 550-horse 
power, but this is a little quicker than we would expect to do in prac- 
tice. Suppose we slow up the water column in two seconds, then the 
energy expended = 186,330 + 550 x 2 = 169-horse power for two sec. 
on’s. The above value of horse power would not hold strictly true 
un ess the rate at which the gate closed was proportional to the rate at 
wl. ch the water column slowed up ; but the total foot pounds expend- 
ed on the wheel would be as above stated. 

is evident that the above amount of work done upon the wheel 








while the water column is slowing up, would tend to make the speed of 
the water wheel run high if the governor only half closed the gates. 
In fact, the governor would have to set the gates much nearer closed 
than one-half ; or, to speak more accurately, the governor would, at 
each instant of time, have to hold the gates at such a position that the 
power developed by the wheel, due to the working head plus the instan- 
taneous value of power being developed by the slowing water column, 
equalled the load upon the wheel. 

This might be found to be quite unfeasible, for the pressure developed 
on the closed pipe and wheel case might be dangerous, or the gate might 
be too ponderous or too badly rigged to permit of the requisite prompt- 
ness of motion. 

The maximum pressure which would be developed at any instant of 
time at the water wheel, would be an impossible thing to calculate with- 
out knowing a great deal more about the venting areas and time ratio 
of closing them than can ordinarily be found out in practice. All that 
can be predetermined is what may be called, for want of a better term, 
the time average pressure. This can easily be determined as follows: 

Let P = the time-average pressure. 

L = the length of the closed flume in feet. 
V = the water velocity in feet per second. 
T = the time in seconds in which the water velocity is arrested. 


K = the area of a square inch expressed in square feet = .00694. 
. K x 62.4 x L x ial 
Then— P= = 399xT (10) 
; K 62. ; 
It will be observed that — > .01324 is a constant, call this 
K, and the formula becomes— 
Cx LxV 
P= K,x LxV (11) 


Applying this to the flume we have been discussing, in which— 
L = 300; 
V=2 ‘ 
T= 32; 


D) 
.01324 x 300 x 2_ = 397. 





2 

As a water column 1 foot high exerts a pressure of 43 pounds per 
square inch, it follows that a pressure of 3.97 pounds per square inch 
represents a head of 3.97 + .43 = 9.2 feet. In other words, if the pres- 
sure on the wheel could have been kept constant all the time the water 
column was slowing up from 4 feet per second to 2 feet per second, the 
wheel would have been working under 9 + 9 2 = 18.2 feet of head, in- 
stead of under 9 feet of head as it should Kave been. 

From experience we know that it is impossible to close the water 
wheel gates at such a rate as to keep the pressure constant, and as a 
matter of fact, during some portion of the two seconds the water pres- 
sure would have been greatly in excess of 3.97 pounds per square inch 
above normal, with a correspondingly large disturbance of the speed. 

We may note a curious fact in this connection. With a water wheel 
set like No. 2, working at nearly full gate, and if under these condi- 
tions a large portion of the load is instantly thrown off and the gov- 
ernor is of unsuitable design and does not compensate for the kinetic 
energy of the slowing water column, it may be found by experiment 
that the speed will run higher than though there were no governor at 
all. This is for the reason that for an interval of time the wheel is 
working under light load and a greatly increased head, and there is, 
consequently, greatly increased speed ; or, we may say the amount of 
energy applied to the wheel under the increased pressure, even though 
the gate areas have been somewhat reduced by the governor, is greater 
than would have been the case had the gates not been moved at all. 

The first remedy which suggests itself is to place large relief va'ves 
near the wheel cass, so that they will open and let the water escape if 
the water much exceeds the static head. This would help matters some- 
what upon load suddenly going off, but would it help matters upon 
load suddenly going on? Let us examine this matter. 

Suppose the wheel is working at half load with the water column 
moving at a rate of 2 feet per second, and the whole load is. instantly 
thrown on the wheel. The governor will promptly open the gate wide, 
but the water wheel cannot develop its whole power until the water 
column has attained a velocity of 4 feet per second. To gain this extra 
2 feet per second, the water column must*have expended upon it the 
same amount of work which it expended in losing its 2 feet per second, 
namely, 186,330 foot pounds, and this must be deducted from the work 
the wheel will do normally at full gate; so that the instantaneous 


P= 


we have— 


value of power developed by the wheel while the water column is gain- 
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ing velocity would equal the normal power of the wheel at full gate 
minus the instantaneous value of power being expended upon the water 
column in getting up to speed. 

It is evident that the speed of the water wheel would fall considera 
bly below normal and there would be absolutely no remedy for it in 


the present state of the art. I say this advisedly and have not forgot- 
ten the question of flywheels, which is undoubtedly in all of your 
minds at the present moment. 

I wish to emphasize this line of reasoning, because it is, perhaps, the 
most important thing to be considered in setting water wheels where 
speed regulation is a desideratum. We can, in an imperfect way, pro- 
vide for the expenditure of the energy necessary to slow up a water 
column, but there is no way to make a water column, while gaining 
velocity, do the work it is capable of when it has arrived at full velocity. 

The important fact to which I want to especially call your attention 
is that the difficulty is measured not only by the length of the closed 
flume, but is inversely proportional to the size of the angle of hydrau- 
lic slope. When the sine becomes 1; that is, when the angle is 90°—or, 
in other words, when the closed flume is vertical—then the difficulties 
due to the fact that water moves slowly under the influence of gravity 
have reached their minimum, and the speed regulation will be the best 
obtainable. As the sine of the angle of hydraulic slope grows less, 
then the obtainable regulation grows worse. 

There is one way in which the difficulties attendant upon a small an- 
gle of hydraulic slope may be in a measure compensated for, and that 
is by means of a standpipe. In an electric plant it is not usually of 
such importance that a load change amounting to the full capacity of 
the wheels be followed by a small speed variation, as that the compara- 
tively large loads which go off and on for short intervals of time shall 
not disturb the speed to any great extent. Here is where the standpipe 
is of value. If a portion of the load goes off instantly, and the cor 
rectly designed governor promptly closes the gates to the correct posi- 
tion, the excess of water will flow out over the top of the standpipe and 
the water velocity in the flume will not be arrested so promptly as 
though there were no standpipe ; neither will the pressure at the wheel 
be much increased. To obtain these results, the standpipe should be 
only a very little higher than the water level in the pond. It should be 
located as near the wheels as possible, and its top should be turned over 
so that the escaping water can be led to some convenient point of dis: 
charge. 

If, after a load has gone off instantly, it comes on again in a short 
interval of time, it finds the water velocity in the flume but little dimin- 
ished, and also the vertical water column in the standpipe is ready to 
apply its energy to the water wheel in the most advantageous manner. 
To make the last factor of much practical use, the cross section of the 
standpipe must be sufficiently large to prevent the level of the inclosed 
water column from falling much while the water in the closed flume is 
gaining its lost velocity. As a general statement, the larger the diame- 
ter of the standpipe and the less its height above the hydrostatic level, 
the better will be the speed regulation. 

There has not, as yet, been sufficient practical experience with stand- 
pipes to formulate rules which will solve the least diameter which will 
result in any desired degree of speed regulation. In the writer’s ex- 
perience, it has been found that the use of a standpipe of ample pro- 
portions will render a plant governable within very close limits under 
ordinary operative conditions which had proved to be utterly ungovern- 
able before the standpipe was installed. 

It also gives perfect protection against dangerous water pressures 
being developed when circuit breakers open, or when, for accidental 
reasons, it is necessary to shut down the water wheels instantly. 

It is usually the case that part of the head utilized in modern plants 
is below the water wheel in the shape of a draft tube; in fact, where 
horizontal wheels are used, it is practically necessary to have them a 
number of feet above tail water level for convenience of connection to 
the driven machinery. The same general rule holds good in regard to 
draft tubes, which, we have found, applies to closed flumes. They 
should be as short and as nearly vertical as possible. The maximum 
vertical length of a draft tube is, of course, limited by the aumospheric 
pressure. The water stands in the draft tube for the same reason that 
mercury stands in a barometer. Atmospheric pressure holds mercury 
up in the barometer tube—let us say 30 inches or 24 feet—therefore it 
will hold water up in the draft tube 2.5 x 13.6 = 
would do so if the draft tube were airtight. The external atmosphietie 
pressure at the top of such a draft tube would be 14.7 pounds persquare 
inch. There are few draft tubes that would stand that pressure with- 
out leaking air. This fact is well recognized by hydraulic engineers, 
and it is rare to find draft tubes 25 feet high from tail water level to 


34 feet ; that is, it! 





water wheel centers. If the water wheel is likely to be subjecte | to 
large load variations, it is very desirable that the draft tube should 
have a much less vertical height for the following reason : 

At the bottom of a 25 foot vertical draft tube the atmospheric p)s- 
sure is forcing the water up with a pressure of 14.7 lbs. per square ite), 
and the weight of the water is pressing down with a pressure of 1) 75 
pounds per square inch; that is, the difference between the air pressure 
and the weight is 14.7 — 10.75 = 3.95 pounds. Now, if the water ve. 
locity in the draft tube is suddenly arrested by shutting the water w)iee| 
gates, the kinetic energy of the slowing water column will be found in 
the downward momentum of the water. This may easily create a 
downward pressure greater than 3.95 pounds per square inch, in which 
case a vacuum would be formed in the upper part of the draft tube and 
the column of water would sink in the draft tube and immediately af- 
ter would rush upward again striking the bottom of the wheel with 
great violence. If we were so fortunate as to escape an accident of the 
kind above described we should find that with a draft tube of consider- 
able height there is a tendency for air to leak in, and this, under the 
negative pressure of the weight of the water, expands into a partial 
vacuum so that the draft tube will be only partly filled with water, and 
as the position of the water wheel gates varies as the load changes, tle 
water column in the draft tube will sway up and down, producing thie 
effect of a pulsating head on the water wheel. This is very detrimental 
to good speed regulation, and is a very common annoyance encoin- 
tered in practice. 

Air chambers on flumes, to give protection against water hammer ef 
fects, are of very little practical use unless of ample size, even if they 
are full of air. The writer examined a plant so located that the burst- 
ing of the flume would have destroyed the whole plant and ruined an 
investment of at least $100,000. At the lowerend of the flume was a 
large air chamber. The superintendent in charge pointed with pride 
to it, and confidently expressed the belief that it afforded ample pro- 
tection against the dangerous strains on the flume due to water ham- 
mer. Upon examining the air chamber it was found to be entirely 
filled with water, and it had probably been in that condition for a con- 
siderable length of time. Water under pressure absorbs air with great 
facility. An air chamber should be provided with an air pump which 
may be readily connected to some convenient source of power, and 
with a gauge glass to show the water level. When so arranged, and if 
of ample size, it affords considerable safety against pressure developed 
when load goes off suddenly ; but it is of no practical use as an aid to 
the governor in maintaining constant speed. 

Aside from designing the water column along the lines already sug- 
gested, so that the water may gain its working velocity in the least 
possible time and also so that it may add to or take from the water 
wheel the least amount of the kinetic energy of the water, the next 
most important thing is the design of the water wheel gates and tlie 
method of connecting them to the governor. 

As has already been pointed out, the gates are of necessity large and 
heavy, and yet they must be moved with great promptness and preci- 
sion. The writer has had occasion to investigate with more or less 
accuracy the number of foot pounds necessary to open and close the 
gates of several hundred water wheels, and the surprisingly large va- 
riation in the amount of energy required, leads him inevitably to the 
conclusion that this matter has not received in manag cases the careful 
engineering treatment which it deserves. 

Water wheels are of many designs and sizes, and work under may 
different conditions of head, but there would seem to be no adequate 
reason why the gate of one water wheel developing a certain amount 
of power under a given head should require only 1,000 feet pounds ‘o 
completely open it, and the gate of another water wheel of different 
make, developing the same amount of power under the same heal, 
should require 60,000 feet pounds. Yet such has been found to be tiie 
case. The above example, taken from actual practice, is by no means 
unusual ; and scores of such cases. could be cited showing relative y 
absurd figures. 

Some builders prefer to use cylinder gates on their wheels, othe’s 
prefer wicket gates, while still others adhere to register gates. It 's 
not the intention of this paper to enter into a critical comparison »! 
the merits of these various types of gate, and, in fact, from the stan! 
| point of speed regulation, no such comparison is necessary for ti:¢ 
good and sufficient reason that there are wheels on the market of « | 
three of the above kinds which show little to be desired in the eae 
with which the gates may be moved. It is also true that there ae 
makes of wheels of all three kinds which cannot be governed acc 
, Tately under variable loads, simply for the reason that their gates ca: - 
' not be moved quickly enough. 








va 
4 

or 
to 


su 
th 
tv 
ul 


fo 
to 
ri 
sh 
pl 
sn 


sh 


apaman oe” 





to 
ild 


nd 


ith 
the 
er- 
the 
ial 
nd 
the 
the 
tal 
ih- 


ide 
r0- 
m- 
ely 
on- 
eat 
ich 
nd 
1 if 
red 
| to 


ny 
ant 


ent 
id, 


ns 


ply 





American Gas 


Aug. 7; 1899 


Light Fournal, 


209 








It is often necessary to start a gate from a rest and completely open 
or close it in two or three seconds, or give it a proportionately smaller 
motion in a proportionately shorter space of time. Or what is still 
more severe, itis often necessary that while a gate is opening or clos- 
ing its motion be instantly stopped and reversed. 

if one will watch a thoroughly first class governor handling the 
gates of a water wheel which is driving an electric generator operating 
on a variable load, one is convinced of the fact that the governor has 
to develop considerable amounts of energy in surprisingly short s} a es 
of time, and that the rigging connecting the governor and the gates is 
subjected necessarily to considerable strain, from which it fullows that 
the easier the gates move the less chance there is of stripping gears and 
twisting off shafts ; to say nothing of relieving the governor itself o: 
unnecessary strain, 

All gears between governor and gate—except immersed racks and 
pinions—should be cut, of first-class workmanship and not too large 
for the work required of them. The latter precaution is necessary 
to prevent the M V? energy in the gears themselves destroying the 
rigging when the direction of motion is suddenly reversed. Shafts 
should be of just sufficient size to give an ample factor of safety, and 
prevent torsional difficulties, for it is absolutely necessary that the 
smallest amount of motion of the governor shall be transmitted accu- 
rately to the water wheel gate. Lost motion in gears, and twisting of 
shafts are fatal to good regulation. Hand wheels should be so ar- 
ranged that they may be entirely thrown out of connection with the 
rigging while the governor is in action, or they may be unkeyed in 
some simple manner. 

Counterbalancing a gate is not the equivalent of having it in water 
balance. All vertical cylinder gates are necessarily out of balance to 
an amount equal to their immersed weight, but that is usually so small 
that it is not necessary to counteract it with a counterweight. 

Some designs of gate show a violent tendency to close or stay 
closed. It is the custom to counterbalance such gates, and this prac- 
tice leads to endless trouble on account of the kinetic energy in the 
counterweight. It being often necessary to reverse the motion of the 
counterweight suddenly, the kinetic energy expended at the amount of 
reversal is often sufficient to wreck the rigging. If counterweights 
must be used, it should be remembered that their kinetic energy is pro- 
portional to their weight, but also proportional to the square of their 
velocities ; from which it follows that a heavy, slow-moving weight 
does less damage than a light, rapid-moving one. 

It has been the custom of late to cast on to cylinder gates, fingers 
reaching out between the guides. These innocent looking devices, 
which are supposed to guide the water into the wheel properly, and 
hence raise its efficiency, are a source of no end of trouble when it 
comes to moving the gate quickly enough to produce good speed regu- 
lation. The direction of motion of the water as it enters the wheel is 
always such that it presses these fingers downward with tremendous 
force, giving the gate a strong tendency to ciose. By removing these 
fingers, the amount of energy necessary to open the gates can always 
be reduced by at least one-half, and oftentimes more than that. There 
are scores of water wheels on record which were so much out of 
balance, due to the fingers on the gates, that it was found impractic- 
able to govern them satisfactorily on account of gears stripping and 
shafts twisting off. In the writer’s experience, it has always been 
found practicable to govern these wheels by removing the fingers. 

Now, as to the question of efficiency. The writer has often had to 
meet the argument of the few per cent. of efficiency supposed to be lost 
by removing these fingers, and to answer this question, tests have been 
made which show that there is no material gain in the efficiency of a 
water wheel set under ordinary working conditions; by attaching 
fingers to the gate. 

Wicket gates also have their peculiarities. Some makers hang them 
in such @ manner that they are practically in water balance in any 
position, and may be readily opened and closed with a small expendi- 
ture of energy. Such gates leave little to be desired, and wheels fitted 
with gates so designed may be governed with the greatest degree of 
exactness and without fear of injury to the rigging or governor. The 
Writer has observed, however, that some wicket gates which move 
very easily have so much lost motion that in certain portions they tend 
to flop (no other word conveys the idea) first in one direction and then 
in the other, causing a pulsating speed which is very annoying and ap- 
parently inexplicable until one has investigated the cause. The dan- 


ger of lost motion is greater with wicket than with cylinder gates, but 
Wit, proper construction it is found in practice that lost motion may be 
entirely eliminated from wicket gates. 

In some wicket gate wheels the wickets are hinged at one end and 








attached by the other end by tangential arms to a banjo, which in turn 
is geared to the shaft going tothe governor. Such gates are entirely 
out of water balance when partly closed, and the more they are closed 
the more they are out of balance. Wheels with gates of this descrip- 
ion are very difficult to govern. Frequently the strength of the wick- 
ets and radical arms is not sufficient to withstand the water pressure, 
even if sufficient energy can be supplied tothem. In recent practice a 
wheel of this description was found to require some 40,000 foot pounds 
to open it. Another wicket gate wheel of different make but the same 
rated horse power was found to require only 5,000 foot pounds to open 
.t, As another recent instance, it was found that a pair of wicket gate 
wheels of the kind described above required 19,000 foot pounds to open 
them ; another pair of different make but the same rated horse power 
required but 2,500 foot pounds to open them. The wheels compared 
above were working under the same head. 








Artificial Illumination for Ordinary Business and 
Domestic Purposes. 
— 
[A paper read by Mr. Leon P. Lowe at the Seventh Annual Meeting 


of the Pacific Coast Gas Association. ] 


Aside from kerosene oil, the methods of artificial illumination promi- 
nently in use at the present time are ordinary commercial gas, electric 
light, acetylene gas and gasoline gas. The latter, used principally for 
isolated lighting, is much in disfavor chiefly because of the dangerous 
nature of gasoline, and, as it is rapidly giving way to acetylene gas, it 
will not be further considered here. As the electric are light, pre- 
eminently the light for exterior use and the illumination of large areas, 
is not used for domestic purposes, and, comparatively speaking, but 
little for business purposes, therefore, this article will be limited to the 
consideration of ordinary gas, incandescent electric light and acety- 
lene. 

For many years the gas in use throughout the United States was 
what is known as coal gas, the candle power of which, in its plain 
state, was usually about 16, and for that reason the ordinary incandes- 
cent electric light of the present day is of 16 candle power, that stand- 
ard having been adopted for electric lighting to meet the competition of 
the gas in general use when electricity was first introduced. Later dis- 
coveries and developments in the gas industry brought water gas into 
prominence, and to such an extent that at this time from 70 to 75 per 
cent. of the illuminating gas of the United States is made by the water 
gas method, one of the principal advantages of which is its superior 
quality, it being usually of about 20-candle power, though in some 
localities gas of higher grade is made. Many companies still use the 
coal gas method, though in such cases enrichment is usually resorted 
to in one way or another, the gas being thereby increased in quality, 
until it is now safe to say that illuminating gas, as usually sold, is of 
about 20-candle power, which practically means that a good, plain, 
ordinary burner, when consuming gas at the rate of 5 cubic feet per 
hour, will give a light equal to 20 standard sperm candles. 

Gas illumination has been greatly increased in effectiveness and re- 
duced in cost by the introduction of the incandescent gas light, in 
which the gas is used to heat to incandescence a mantle made of special 
heat resisting material. Such lamps are of various kinds and sizes, 
though the best and most popular are of the familiar Welsbach type, 
and of a size which consumes about 2} cubic feet per hour, and, when 
so adjusted, will give a light of about 60-candle power, or three times 
as much as the plain gas jet, though using but one-half the amount of 
gas ; thus, light for light in volume, costing but 16th as much to 
operate. 

Gas selling rates are based on the consumption of 1,000 cubic feet, 
and electricity on 1,000 watts ; the ‘‘ cubic foot”’ being the standard of 
gas, and the “‘ watt” of electrical measurement. 

The cost of incandescent electric lighting depends upon the efficiency 
of the lamp in use, which means its comparative light-giving power for 
the amount of current consumed. The ‘“‘efficiency’’ of an electric 
lamp varies considerably, but experience has demonstrated that a lamp 
of good light-giving power, togethér with a reasonably long life, re- 
quires the consumption of 3.6 watts per candle power per hour, such 
lamps being the kind in ordinary use. 

A 16-candle lamp would, therefore, use 57.6 watts of electricity per 
hour, while lamps of lesser or greater power are supposed to use electric 
current in proportion to the amount of light given. 

Acetylene gas is derived from what is known as calcium carbide, a 
product manufactured from pulverized lime and carbon (usually coke), 
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combined in an electrical furnace, the intense heat of the electric arc 
being necessary to reduce and fuse the two together. It will thus be 
seen the cost of carbide manufacture depends upon the cost of the 
materials and the generating of the necessary electric current, the 
latter being most cheaply done by water power, and, therefore it is 
that the principal carbide manufacturing plant of the country is lo. 
cated at Niagara Falls, N.Y., at which place the cheapest electric 
current is had, as well as a convenient supply of the necessary 
materials. 

Acetylene gas is produced by the action of water upon this calcium 
carbide, in machines especially designed for the purpose, and, to use 
the words of the President of the Illinois Acetylene Company, ‘‘ One 
pound of good commercial carbide contains 5 cubic feet of acetylene 
gas.” This gas, judged by the standard of gas illumination described 
above, is of about 240 candle power per 5 cubic feet. It is not practical 
to use it in the ordinary gas burner, a special form being required 
through which it is burned at the rate of about 4 cubic foot per hour, 
giving atheoretical candle power of 24. The best and most practical 
forms of acetylene burners introduce a small amount of air into the 
gas at the point of combustion, thus somewhat lowering its light giv- 
ing power, so that for each 4 cubic foot consumed a light of about 20- 
candle power is developed. Acetylene gas gives a very soft, brilliant 
light ; its use is, however, attended with some danger and the incon- 
venience made necessary by the attention to the gas machine. 

For this locality (California) the carbide is shipped to San Francisco 
in carload lots of 100 pound packages, and from there distributed in 
any quantity to points of consumption, the price f.o.b. cars, being 6 
cents per pound for any amount less than a car load, this being the 
lowest price obtainable, and to which the consumer must add the ad 
ditional cost of transportation to point of consumption. This will 
vary in accordance with distance from point of shipment, but may be 
safely estimated at 1 cent per pound, counting transportation and cart- 
age on material and package, together with hauling and deterioration 
of carbide by exposure to the air, making its cost 7 cents per pound to 
the consumer. 

Without cost of transportation, as would be the case in San Francisco 
and when no allowance is made for hauling, the cost would be 6 cents 
per pound. 

The selling prices of gas and electricity differ very widely, depend- 
ing upon size of city, local conditions, etc., though gas should not ex- 
ceed $2.50 per 1,000 cubic feet, and from that to as low as $1, the latter 
price, however, being at present an unknown one on the Pacific 
Coast. 

Electricity will vary in cost from 10 cents to 20 cents per 1,000 watts, 
the majority of consumers probably paying from 15 to 20 cents. 

From the above data it is possible to make a relative comparison. of 
the cost of these methods of illumination, though to do so they must 
first be reduced to a common basis, known technically as the candle 
hour. 

A “candle hour” is a light of 1 candle power during 1 hour of time ; 
thus, a 20-candle power light is also of 20 candle hours, giving 
20 candle power for 1 hour, or, theoretically, 1-candle power for 20 
hours. The necessity for such a comparison is obvious when it is con- 
sidered that some one particular light may cost more per hour for its 
operation than another, and yet be really cheaper because of its extra 
light giving power. For instance, a comparison of an electric arc 
light with an ordinary gas jet or incandescent electric lamp would not 
be thought of, for, while the are light costs much more for its opera- 
tion, it is capable, because of its greater illuminating power, of displac- 
ing so many of the smaller lights as to make its use cheaper when a 
large amount of light is desired. So it is with the Welsbach gas light, 
which, giving 60 candle power, is the equal in illumination of three 
20-candle power plain gas jets, and of almost four 16 candle power 
electric lights. 

The tendency of the times is to greater illumination, especially in 
business places, a brilliantly lighted store being considered the best 
kind of an advertisement. The demand for increased illumination with- 
out greater cost to the consumer is the secret of the popularity of the 
Welsbach light, and for this reason it has not always displaced other 
lights in proportion to its illuminating power. Where once used, how- 
ever, and proper attention is given to its care, the adoption of either of 
the other lights in its stead would demand an increase in their number 
in direct proportion to the amount of illumination desired. 

For a clear and comprehensive comparison of these different lights, 
the above data is arranged in five tables as follows : 

Table No. 1 shows cost per hour of the various lights at different 
selling rates. 








Table No. 2, same as No. 1, the arrangement of lights being in ac. 
cordance with their cost. 

Table No. 3 shows candle hours of the various lights given for $) at 
different selling rates. 

Table No. 4, same as No. 3, the arrangement being in accordance 
with the amount of light given. 

Table No. 5 is graphic illustration of table No. 4. 

There has also been arranged a table showing the price per 1,000 watts 
at which current for the electric incandescent light would have to be 
sold to equal in illumination and economy the Welsbach gas light, at 
prices ranging from $2.50 to $1 per 1,000 cubic feet. 

In these comparisons the proper kind and working conditions of the 
various lights are assumed. The electric current and gas are of the 
kinds in ordinary commercial use, the gas used in the Welsbach lights 
being the same as that used in the ordinary or plain burner. 

For those desiring general information concerning gasoline gas and 
the electric arc light, in comparison with the above, it may be stated 
that gasoline gas is ordinarily considered as being, in cost, about the 
equal of commercial gas at from $1 to $1.50 per 1,000 cubic feet, de- 
pending upon the cost of gasoline. 

The electric arc light, at prices usually charged, is about the same in 
cost as Welsbach lights with gas at $1 per 1,000, when giving the same 
amount of light, the latter, however, having the advantage of much 
greater economy when their use is limited to a short time. All gas 
lights also possess the advantage of greater economy because of its 
being possible to lower them when only a small amount of light is 
required. 

In these comparisons it has not been thought necessary to consider 
the question of cost of lamp renewals such as are necessary with both 
the electric light and incandescent gas light, as their life and cost are 
practically the same. As at present in use, both are satisfactory and 
add but little to the cost of illumination. They are being rapidly de- 
veloped and improved, the progress of the incandescent gas mantle 
being especially noticeable and much in advance of its electrical 
competitor. 

The foregoing is thought to be a plain, fair statement of the present 
state of the art of lighting by usual artificial methods. In its prepara- 
tion all technical terms have been eliminated as far as possible, and, 
where their use has been imperative, it has been the aim of the author 
to make their meaning clear. 


TaBLe No. 1.—Showing Cost per Hour of Different Lights. 


Candle Cost 


Kind of Light. Power. Selling Rate. per Hour. 


Gas, ordinary burner. 20 $2.50 per 1,000 cu. ft..... 1,25 cents. 
ss 4 is 20 20g" (* ae ee 1 cent. 
a so 20 py | te nag 875 ‘* 
ef Hp 20 La. °* Dt ES ae : 
“6 Kg ° 20 ime. -** agree 625 ‘* 
66 Xe: * 20 LoD... ** nee a.6lC 

Gas, Welsbach light. 60 2.50 ‘ rl. ukwe 625 
66 * <4 60 0... * PP Satis 5 re 
se - “i 60 Rize. * “ .4375 ** 
as o “h 60 ae he ae * 
6s nd _ 60 2 is OF eke 3125 
+ i 4 60 100:..* aE ee ee 

Electric incandescent. 16 .20 per 1,000 watts.... 1.152 ‘ 

se 23 16 Sei, Pac aa .864 * 
os ets 16 et osaerrer .576 ‘ 

Acetylene gas........ 20 .07 1b. calcium carbide. a 

as Bd pub 20 .06 lb. “y ¥ a. * 


TaBLE No. 2.—Showing Cost per Hour of Different Lights, Ar- 
ranged in Accordance with Cost. 


Candle Cost 
Kind of Light. Power. Selling Rate. per Hou 
Gas, ordinary burner. 20 $2.50 per 1,000 cu. ft..... 1.25 cents. 
Electric incandescent. 16 -20 per 1,000 watts .... 1.182 ‘ 
Gas, ordinary burner. 20 2.00 per 1,000 cu. ft. .. 1 
es “ec ae 20 1.75 hd sé aa 875 66 
Electric incandescent. 16 .15 per 1,000 watts .... .864 * 
Gas, ordinary burner. 20 1.50 per 1,000cu. ft..... _* 
Acetylene gas........ 20 .07 lb. calcium carbide. — 
Gas, ordinary burner. 20 1.25 per 1,000 cu. ft.... 625 ‘ 
Gas, Welsbach light. 60 -2.50 per 1,000 cu. ft.... 625 * 
Acetylene gas........ 20 .06 1b. calcium carbide. oe" 


-10 per 1,000 watts .... 576 * 
1.00 per 1,000 cu. ft.... 


Electric incandescent. 16 


Gas, ordinary burner. 20 =” 
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(TABLE No. 2.—Continued.) 


Gas, Welsbach light. 60 $2.00 per 1,000 cu. ft.... .5 cent. 

: - ae 60 Ky. “ .4375 ** 
ms ig 60 150 6 “* * 375 ** 
is 2 60 1.25 ‘ ein 3125 ** 

ae aa " 60 a een a> 


TasLE No. 3.—Showing Candle Hours Given for $1 by Different 
Lights. 


Candle Hours 


Kind of Light. Candle Power. Selling Rate. for $1. 
Gas, ordinary burner...... 20 $2.50 per 1,000 cu. ft...... 1,600 
" 7 Beh, adowase 20 2.00 Pe eae 2,000 
: = wee ina aaes 20 1.75 _ speed Mer er eet 2,286 
" 7 eam got 20 1.50 os aa ewes 2,667 
. has ere Pe 20 1.25 is sacadlaeet er 3,200 
” " Pe ae was 20 1.00 = ae dae 4,000 
Gas, Welsbach light........ 60 2.50 2 ae Vikeerara 9,600 
“ rf Re ONE Pats 60 2.00 i BOY ia 12,000 
“ wi wh Weesvons 60 1.75 0 Be ews 13,714 
* " ot (GA vena 60 1.50 ms see 2 16,000 
“ = vals widage tule 60 1.25 = pe awe 19,200 
“ * pare Cee 60 1.00 ” eee 24,000 
Electric incandescent....... 16 -20 per 1,000 watts...... 1,389 
“ a ee a ee 16 15 - oer Vs aes 1,852 
” Bue * oute aaate 16 10 ” eee ea 2,778 
Acetylene gas.............. 20 .07 lb. calcium carbide. 2,857 
" pele: Sea ms rere 20 .06 Ib. - eee Cee 


TaBLE No. 4.—Showing Candle Hours Given for $1 by Different 
Lights Arranged in Accordance with Light Given. 


Candle Hours 


Kind of Light. Candle Power. Selling Rate. or $1. 
Electric incandescent....... 16 $0.20 per 1,000 watts...... 1,389 
Gas, ordinary burner...... 20 2.50 per 1,000 cubic feet.. 1,600 
Electric incandescent...... 16 .15 per 1,000 watts...... 1,852 
Gas, ordinary burner...... 20 2.00 per 1,000 cubic feet.. 2,000 

" by ieee, ee 20 1.75 m _ 2,286 
” $f aaa 20 1.50 7 " .. 2,667 
Electric incandescent...... 16 10 per 1,000 watts...... 2,778 
Acetylene gas.............. 20 07 |b. calcium carbide.. 2,857 
Gas, ordinary burner...... 20 1.25 per 1,000 cubic feet.. 3,200 
Acoty HARD GBs e'.e5s acc «505 20 .06 lb. calcium carbide.. 3,333 
Gas, ordinary burner...... 20 1.00 per 1,000 cubic feet.. 4,000 
Gas, Welsbach light....... 60 2.50 e sy 9,600 
o eee Pn ewes et 60 2.00 5 . 12,000 
” ” ela gal eae 60 1.75 sf sts . 13,714 
we - Tt tee dees 60 1.50 - - . 16,000 
" PT leave ncw te 60 1.25 - = . .19,200 
™ " "Siac ube 60 1.00 - _ . 24,000 


TaBLE No. 5.—Comparative Graphic Diagram Showing Candle 
Hours Given for $1 by Different Lights. 


Electric incandescent, at 20 cents per 1,000 watts. 


‘ 


Q 


as, ordinary burner, at $2.50 per 1,000 cubic feet. 


<>] 


tlectric incandescent, at 15 cents per 1,000 watts. 


oP) 


as, ordinary burner, at $2 per 1,000 cubic feet. 


QQ 


as, ordinary burner, at $1.75 per 1,000 cubic feet. 


Gas, ordinary burner, at $1.50 per 1,000 cubic feet. 


_ 


‘lectric incandescent, at 10 cents per 1,000 watts. 


aor 


Acetylene gas, at 7 cents per pound for calcium carbide. 
Gas, ordinary burner, at $1.25 per 1,000 cubic feet. 
Acetylene gas, at 6 cents per pound for calcium carbide. 
Gas, ordinary burner, at $1 per 1,000 cubic feet. 

Gas, Welsbach light, at $2.50 per 1,000 cubic feet. 

Gas, Welsbach light. at $2 per 1,000 cubic feet. 

Gs, Welsbach light. at $1.75 per 1,000 cubic feet. 

G is, Welsbach light, at $1.50 per 1,000 cubic feet. 

Gas, Welsbach light, at $1.25 per 1,000 cubic feet. 

G 1s, Welsbach light, at $1 per 1,000 cubic feet. 























Table showing Prices at which Electricity must be sold per 1,000 
Watts to equal, in Illumination and Economy, the Welsbach 
Gas Light. 


When Price of Gas Is 


$2.50 per 1,000 cubic feet. 


Price of Electricity Must Be 
2.89 cents per 1,000 watts. 


2.00 “ 2.32 ‘ 55 . 
1.75 ‘* “ 2.03 * ” " 
150 ‘* se im | ” - 
125 ‘ ss 145 “ ss “ 
1.00 “* “s 116 ‘ “ a 








Arc Machine Regulation. 


——— 


By Mr. H. FRANKLIN Watts, in Elec. Engr. 


The Thomson-Houston system of are lighting having established 
itself in nearly every quarter of the globe, is now so well known and 
understood that any remarks pertaining to its operation may at this 
late date appear rather untimely. 

While the writer verily believes that it is not yet too late to learn the 
old dog a new trick or two, he has no intention of doing so at the 
present moment, but will direct his remarks mainly to the systems of 
regulation employed in some of the arc systems now in extensive use 
and to criticize some of the regulators, and above all to suggest a remedy 
for their shortcomings. He may as well say at once that there is, in 
the writer’s opinion, no system of arc machine regulation in the world 
that can touch the Thomson-Houston in point of reliability, simplicity 
or character of the results obtained. Noris it at all likely that the next 
twenty years will witness any material improvement in this direction. 
Of course, to do away with the necessity for a regulator of any kind by 
‘* inherent regulation ” or otherwise, would constitute a great improve- 
ment, but while we hear much about ‘inherent regulation,” it does 
not appear to warrant the importance that has been attached to it. 
‘* Forced regulation ” must still be employed to compel the machine to 
do what it would not otherwise do. This applies more particularly to 
the machine first mentioned, but also in a large degree to certain other 
dynamos that lay great claims to this feature ; but whether inherent or 
forced, the T-H regulator does its work so well that one is apt to forget 
that the controller on the wall has any part or interest in what the 
machine is doing. It virtually takes the place of a faithful attendant, 
and sleepless and tireless, is ever adjusting and readjusting the current 
to standard strength. 

The regulator is the heart of any system, and it matters not how 
good the design of the dynamos may be, it cannot give good results 
unless the current is held very closely to its correct amount, and the 
closer the regulation the better is the service. The regulator is to the 
arc dynamos what the governor is to the steam engine. No engineer 
would think of running his engine with its governor disconnected under 
the excuse that the load is ‘‘ constant” and that the governor was not 
needed ; yet it is very common to find are dynamos—of the very latest 
type too—whose regulators (?) are out of service, the real reason being 
that it has been found to be a very ticklish and difficult thing to adjust 
them, there being several different points to adjust. Furthermore, 
when all adjustments have been made, they are not permanent, and 
perhaps the next nightthe wholeoperation must be repeated. No won- 
der the dynamo man gets disgusted and disconnects it altogether and 
regulates by hand. 

Did any one ever hear of a T-H regulator being disconnected? The 
writer has known these regulators (the T-H) to do their work for 
years with absolutely no attention. He has also observed that after 
being transported hundreds of miles by freight, on starting up it is 
found the original adjustment made in the factory is still correct to 1-10 
ampere. Is there any other arc machine regulator in the world of 
which this can be said ? 

There are many plants in this country operating a large number of 
T-H arc dynamos with the number of attendants reduced to an extent 
that would be impossible with any other system. A certain station 
has four large compound condensing engines and 28 are dynamos, be- 
sides several incandescent machines and a few alternators. But two 
men are on duty at night in the-machine room, one of whom looks 
after all the dynamos, with the occasional help of one of the firemen 
if anything goes wrong. 

Some regulators have a formidable array of spur gearing, friction 
wheels, pawls and ratchets, brought into action by a magnet in the 
main circuit. The friction wheels become worn, the ratchet is soon 


smooth, lost motion takes place, the play of the magnet armature is 
increased ; it loses its sensitiveness, two or three amperes variation 
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being necessary to start it, and when it does start it is apt to go too far 
and over-correct the current. A magnet having much range of move- 
ment and considerable mechanical labor to perform cannot possibly be 
sensitive to small variations of current, especially when pulling 
against a strong spring and stiff dash pot, unless it is under control of 
arelay. This brings us back to the T-H regulator, whose controller 
has nothing to do but to jump up and down, in response to current 
changes, and herein again lies its superiority. 

The T-H regulator is essentially the station man’s friend ; indeed, 
no friend or brother was ever truer to his principles than is this 
simple device which, through the long hours of the night, amid the 
swish of belting and the clatter of air blasts, unnoticed, uncredited, 
performs its exacting and monotonous duty with a zeal and fidelity 
that knows no mistake. 

As is well known, these machines are no longer manufactured, and 
with them has gone the heart and soul, and, to many minds, the secret 
of the success of the T-H arc system. For the demise of the dynamo 
with its inaccessible armature few tears will be shed, but for the regu- 
lator there is no lack of mourners who bewail its untimely end. 

Instead there has been developed a line of two and four-pole 
machines which, regarded as generators of electricity, are far superior 
to the ones thus discarded, having features of great value, such as 
very heavy insulation, greater accessibility of the armature and withal 
in much larger sizes and doing away in large plants with the pro- 
verbial ‘‘ acres of dynamos ;”’ but, I regret to say, many having regu- 
lators which are not possessed of one redeeming feature or a single 
excuse for life. 

The central station manager of experience who regards the breaking 
down of his machinery as a great calamity, often spending thousands 
of dollars in duplicating engines and dynamos, regards these machines 
with a critical eye. He admires their solid, substantial construction, 
the large shaft with self oiling bearings. He approves of the tremen- 
dous insulation on the armature and its positively driven coils as well 
as the absence of band wires. He notes with pleasure the large and 
broad driving pulley, also the moderate speed of the armature and the 
generous proportions of the commutator, on which a great deal of care 
has been bestowed. But when he looks at the regulator it gives him 
a pain and he very naturally inquires: ‘‘ Why don’t they put the T-H 
regulator on this machine, thus reflecting credit upon the factory and 
station alike?’’ Don’t tell him this cannot be done. Such a thought 
is silly. He knows better. The T-H regulator magnet is very power- 
ful and can easily be made more so if necessary. He has no use for 
sewing machine belts, worm gears or magnetic clutches. He sees no 
necessity for oil pumps, balanced valves or rotary pistons. 

Years of experience has taught him that there is no more necessity 
for a rheostat on an arc machine than for an extra tail on a cow. 
Why is he so sure of allthis? Because he has seen it done for years, 
not on this machine, it is true, but on one of much poorer electrical 
design and far more difficult to regulate, and which, moreover, lays 
no claims to ‘‘inherent regulation by armature reaction,” and accom- 
plished, too, with none of the contraptions above mentioned. It mat. 
ters not how different the characteristics of the machines may be, this 
regulator will regulate it and do it well if it is given a chance. 

The designers of one of these dynamos, for whom the writer has the 
highest regard, states that by the use of the rheostat he saves 650 watts 
at one-quarter load out of a total of 62,000—~equal to about 1 per cent.; 
and that by winding more wire on the armature the machine would 
deliver its standard current at all loads without the rheostat. Yet to 
save this 1 per cent., which is done at one-quarter load only, he finds 
it necessary to encumber his machine with a useless and complicated 
device which has no business on an arc machine, in which freedom 
from breakdowns should be the first consideration. First reduce the 
probabilities, then the possibilities of accident. 

Will the stockholders, manager, engineer, financier or machine 
man ever know whether the 650 watts is saved or wasted? Is not 
economy secondary to reliability? Nothing short of an indicator or 
wattmeter will ever know the difference, especially as a machine and 
engine of this size are not likely to be run at one-quarter load for any 
great length of time. 

Prof. Thomson might also have applied a rheostat to his machine 
and with even greater advantage, since his dynamos (the 50-light) can- 
not be operated safely at small loads unless the field is shunted ; but 
he apparently decided that it would add too much complication, his 
aim being to produce a machine of the greatest possible simplicity, and 
which could bé operated without expert attention. 

Better wind more wire on the armature, throw the regulator and 





rheostat overboard, and substitute the Thomson-Houston regulator. 





There will then be combined in this machine the cream of two systenis, 
all of their good points and none of their bad ones—a machine far su- 
perior to many of the later types supposed to be the highest expression 
of the designer’s skill. 








Mr. Bryan Donkin on Smoke Prevention.’ 
civcigitiiipieicin 

Mr. Bryan Donkin recently presented in the columns of the Engincer 
a concise statement of the actual state of smoke prevention practice, 
which should be a useful guide to factory owners and others in view of 
the renewed activity of local authorities in respect of the suppression of 
the smoke nuisance. Mr. Donkin’s essay is of considerable length, and 
we cannot find space for the whole of it; but an abstract, giving the 
writer’s principal points, will be interesting to gas engineers, whose 
professional labors indirectly tend powerfully to the suppression of both 
industrial and domestic smoke. 

Nothwithstanding the growing use of gaseous fuel—a branch of the 
subject which is rather beyond Mr. Donkin’s scheme of treatment—he 
holds that the discharge of smoke into the atmosphere is increasing. 
This is due to the increase of population, to the tendency of this popu- 
lation to crowd into the large towns, and to the fact of coal having be- 
come the universal fuel. A good deal of the coal burnt at home and 
abroad is very smoky. Weare disposed to think that, as a practical 
question, the comparative smokiness of the coal used is one of the most 
important factors in this modern problem of smoke prevention. Half 
a dozen chimneys where the smokiest varieties of coal are used, for the 
sake of cheapness, will make more dirt in the air than scores of others 
where the fuel is cleaner. The dirtier coals being also usually the 
cheaper, this factor is unfortunately likely to increase in importance 
rather than to lessen with time. As Mr. Donkin remarks, ‘‘ to put pres- 
sure on the owners of chimneys to burn their own black smoke, or 
rather not to allow them to produce it, is the difficult question which: is 
now actively occupying the public mind.” It is becoming a question 
also whether the pressure should not be applied at an earlier stage— 
that is, with regard to the character of the fuel burnt. 

Upon the old query of which are the greatest offenders, factory chim- 
neys or domestic fires, Mr. Donkin decides against the domestic hearth, 
on the ground that ‘“‘domesiic chimneys make up in quantity for the 
smaller amount of smoke emitted from each of them separately.” He 
estimates that there are about 1,000,000 inhabited houses in the area 
called London. Reckoning only two chimneys smoking from two fires 
(kitchen and another) in winter, we find 2,000,000 chimneys smoking 
more or less from 7 a.M. to 11 P.M. during the six winter months, and 
about 500,000 in summer. The maximum of domestic smoke is given 
off at and about the time of lighting—say, between 7 and 9 o’clock in 
the morning. On a reasonable computation, the equivalent single 
chimney stack for all these small flues would be a shaft 1,000 feet 
square. This suggestion recalls the old fancy of would-be sanitary re- 
formers for collecting all household chimneys into great district stacks, 
from which the smoke could be discharged in a mass. It is difficult to 
see the advantage of this alteration. If the smoke is once made, it can- 
not be got rid of by any condensing or washing process known ; and 
the larger the bulk of it that is discharged into the air at one place, tlie 
greater the nuisance. This is one very good reason why, for all its 
shortcomings, the domestic chimney is not, and cannot be, such a nui- 
sance as the factory, locomotive or steamboat chimney. The ultimate 
destination of all smoke is to be diffused in the atmosphere. This being 
so, diffusion at a multiplicity of small points is preferable to, and real'y 
more scientific than, ejection in a great mass at one time. So, to the 
most heedless observer, one factory, locomotive or steamboat chimney 
pouring out black smoke with hearty good will, as many of them do, 
fills the cireumambient air with reek that hundreds of household fires 
could not produce. 

We are glad that Mr. Donkin takes due notice of a class of chimneys 
which possess, and exercise, peculiar powers of offending in this re- 
spect. These are the chimneys of bakeries, restaurants and hote!s, 
which commonly occur in the greatest plenty, and exhibit most activ- 
it, in the best residential and fashionable quarters of English towns. 
The City of London is full of refreshment houses, their being in 18!)7 
no fewer than 614 establishments in the square mile of the city area 
where food was cooked for sale. ‘‘ Ata few of these places gas stovs 
are used, giving no smoke; but the larger number are great offende’s 
in this respect.”” The Medical Officer of Health has reported in favir 
of compelling this class of tradesmen to use gas fuel only ; but M°. 
Donkin opines that ‘‘ it is difficult to draw distinctions,” by which e: 
pression he seeks to imply that the small cookshops would be trouble- 


1, Journal of Gas Lighting, England. 
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some to catch, although their kitchen chimneys might be among the 
smokiest for the time during which cooking is going on. We do not 
see, however, why the Smoke Prevention Acts should not be amended, 
if necessary, in order to give local authorities more power over those 
shopkeepers who use fires for business purposes. The advantages of 
cooking by gas are so patent, moreover, that there could be no real 
hardship in putting pressure upon the backward cooks who still pre- 
fer smoky fires, to the general inconvenience, in order to induce them 
to adopt the cleanlier fuel. There will always be old-fashioned people 
who will cling to the means and appliances of their youth in despite of 
all improvements in culinary apparatus. It is possible to greatly 
sympathize with their steadfastuess, while deploring, and endeavoring 
to cure, its incidental inconvenience. 

This consideration, however, opens up the question already mooted 
—of whether the prevention of smoke might not be undertaken more 
hopefully, in certain cases, by dealing with the character of the fuel 
itself. To insure, for example, that a restaurant keeper should burn 
nothing but gas for cooking would be a far more drastic remedy than 
merely fining him whenever his kitchen chimney transgressed the law, 
and was caught. Similarly, if a factory owner were under engage- 
ment to burn nothing but coke or anthracite for steam raising, his 
chimney need not be watched. This being a free country, a great out- 
cry would arise upon any proposal to make factory owners take out 
licenses for industrial furnaces or chimneys to which smoke prevent- 
ing conditions could be attached; but possibly a gentle, continuing 
pressure within the limits of the existing law might be found effective. 
Mr. Donkin admits that ‘the use of anthracite or smokeless coal is 
difficult to enforce, as it is expensive and troublesome to him. Gas 
coke is often used in domestic grates and boiler fires, and gives no 
smoke.” Why, then, is the latter description of fuel ever a drug in 
the market ? 

The compulsory use of coke for factory furnaces being beyond hoping 
for, Mr. Donkin grapples resolutely with the problem of smoke preven- 
tion in connection with the use of bituminous coal for steam raising. 
Incidentally, he mentions the case of locomotives, which are perhaps 
greater offenders in this respect than factories, now that they generally 
burn bituminous coal. They used to burn coke. Why the alteration 
—motive of economy, or what? If the former, it is certainly an out- 
rage that for the sake of a saving on the fuel bill a railway company 
should be permitted to create a nuisance at discretion. The point of 
economy, of course, comes early into the question. Mr. Donkin admits 
that ‘the amount of carbon escaping combustion is much too small to 
make the suppression of smoke on the score of economy of any prac- 
tical value. It is for sanitary reasons that it should be as far as pos- 
sible diminished.” If all popular smoke abatement agitators had recog- 
nized this truth, their zeal in the cause might have been more fruitful 
of good results. 

In order that prosecutions against the owners of smoky chimneys 
may be sustained on something like systematized proof, various means 
of measuring the density or the blackness of the smoke have been sug- 
gested, and tried. Mr. Donkin reviews the most hopeful of these tests ; 
and, while acknowledging that something of the kind is essential, he 
finds nothing satisfactory except the smoke scale proposed by M. Ringel- 
mann, described in his own book on the ‘‘Heat Efficiency of Steam 
Boilers.” In this method the density of the smoke is compared, by a 
sort of photometric observation, with the apparent greyness produced 
by black lines of graduated thickness, crossed on white paper. Ringel- 
mann recognizes five shades of smoke, as in Switzerland and Gérmany 
—namely, (1) White transparent vapor ; (2) light brown smoke ; (3) 
brownish grey smoke ; (4) dense smoke ; (5) thick black smoke. The 
divisions are drawn empirically ; and Ringelmann’s scale is intended 
lo facilitate the classification of any smoke by direct comparison. 
‘These diagrams should be hung up in such a way, and at such a dis- 
tance from the observer, that he can see both them and the top of the 
chimney under inspection at the same moment, and in the same line of 
sight.” Mr. Donkin declares that the advantages of such a standard 
method of comparison are great ; but it has its drawbacks also. After 
all, the word of the observer has to be taken ; and when a reliable man 
has learnt the ordinary meaning of the classifications of smoke density, 
he can judge them by a glance, from any standpoint. There is no real 
need for a scale to identify black smoke when one sees it. The chief 
d fficulty to prove is the duration of emission. 

Assuming that there is no denying the fact of a chimney smoking, 
the next question is how to stop it. Supposing, further, that the coal 
is of a smoky nature, the difficulty of burning it smokelessly is great 
and obvious. Mr. Donkin thinks the best results are to be attained by 


peoper regulation and division of the air supply, and by careful stok- 


ing. Heating the air before admitting it to the fire is too complicated 
a device. Down draught furnaces, rather in favor in America, are 
open to the same objection. Powdered coal is promising; but has 
hardly progressed beyond the experimental stage. The Germans, whose 
native coal is very dirty indeed, have not made much of a hand at 
burning it smokelessly, for all their vaunted science. Frenchmen are 
in the same case. There have been German and French Smoke Abate 
ment Commissions, which have arrived at practically the same opinions 
on the subject as those generally received in this country. These are, 
that apart from the superior solution of burning nothing but smokeless 
fuel, any ordinary fire grate, if carefully stoked with fairly good coal, 
can be made to emit much less smoke than it generally does. It is not 
to the manufacturers’ interest to trouble himself about the matter as 
regards economy of fuel, and consequently such constraint as it is ex- 
pedient to put upon him must be instigated by regard for the public 
interest. This is the whole thing in a nutshell. Since so many local 
authorities in England have had factories of their own to manage, they 
have not been so very hard upon manufacturers for doing what they 
have only too often done themselves—bought cheap steam coal and 
‘* chanced ” the effect of the chimney. 

In summing up the whole question, Mr. Donkin wisely remarks on 
the numerous considerations that affect the desired solution of the diffi- 
culty. A marked evil is that boilers are often too small for the work of 
evaporation required of them, which means forced firing; and this 
with the generality of fuel means a smoky chimney. Stokers are not 
always adequately paid, or encouraged to do the best work. More- 
over—and this is a highly important point—the top of the chimney is 
rarely visible from the stokehole ; so that the fireman with the best 
intentions cannot see what he is doing. Boiler owners are oftener to 
blame than the stokers for the quantity of smoke made ; for they buy 
the coal and the tools. Finally, many owners and stokers know little 
or nothing of the laws governing combustion. Whether they would 
be willing to receive instruction on the subject from County Council 
Instructors is another question. We rather incline to the opinion that 
expert assistance in enforcing the provisions of the existing law would 
be productive of more good. There is too much uncertainty about the 
actual procedure; and while this is the case, and the provision of 
smoke preventing appliances means outlay on which the factory 
owners cannot see any positive returns, the latter will continue to run 
the risk of prosecution rather than take any steps. 

Unfortunately, the first means of protection that occurs to the aver- 
age factory owner is to bribe somebody to let him alone. It is only 
when this expedient fails that the manufacturer seriously thinks of 
putting his furnaces in order. Meanwhile, is it anybody’s business to 
advise factory owners to try coke? We have heard of manufacturers 
with places within a gunshot of a London gas works, who had never 
thought of coke as a boiler fuel. The average stoker does not know 
anything about coke, or if he does, it is not to the advantage of this 
fuel, simply because it necessitates a little more regular attention than 
a costly coal. A few smart fines, increasing every time, are the only 
means of awakening people of this sort out of their lethargy. We are 
of opinion that if London factories only tried what could be done with 
coke—with intention to succeed—there would be less of this commodity 
to export. Neither is the domestic consumption of coke in London 
anything like what it might be if there were less officialism and more 
business push behind the local trade. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
at 

AT a special meeting of the proprietors of the Capital Gas Company, 
of Sacramento, Cal., Mr. Albert Gallatin was elected President, vice 
Mr. Joseph Terry, resigned. Mr. J. Addison was elected Vice-Presi- 
dent, and Mr. W. L. Rennie was chosen Secretary and Treasurer, vice 
Mr. C. H. Cummings, resigned. The last named gentleman retires 
from the Company’s service with the hearty esteem and best wishes of 
those who were obliged to supersede him. 





Mr. Grorce Lanpis WILSON, President of the International Acety- 
lene Association, has notified us that a special meeting of the Associa- 
tion will be held in the Great Nofthern Hotel, Chicago, the 14th and 
15th inst. He further says that ‘‘ prominent men in the trade have 
promised to be present, and we have assurances from the management 
of the Union Carbide Company that the Company will be well repre- 
sented at banquet.” 





Mr. H. E. Cuupsuck, General Manager of the Quincy (Ills.) Light 
and Power Company, has contracted with the United Gas Improve- 
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ment Company for a set of its standard, Lowe water gas apparatus, up 
to a daily capacity of 250,000 cubic feet. The Light and Power Com- 
pany is successor to the properties of the Quincy Gas Light and Coke 
Company and the Empire Light and Power Company. 





Mr. I. KaTZENBERGER, President of the Equitable Gas Light Com- 
pany, of Memphis, Tenn., writing to us under date of July 3lst, says : 
‘* In your issue of July 24th, page 122, I note you state that the Logan 
Company, of Brooklyn, N.Y., has a contract with the Gas Company 
of Memphis, Tenn., for a steel tank. Will you kindly correct this and 
state that the contract for the iron work at Memphis, Tenn., has been 
given to Messrs. Bartlett, Hayward & Co,, of Baltimore. This is in 
justice to the last named concern.” 





AT the annual meeting of the Fitchburg (Mass.) Gas and Electric Com- 
pany the officers chosen were: Directors, Rodney Wallace, Henry T. 
Page, Charles T. Crocket, Chas. HK. Ware; George E. Clifford, Herbert I. 
Wallace and Francis B. Shipley ; President, Rodney Wallace ; Clerk, 
Treasurer and General Manager, H. F. Coggshall. In connection 
with these elections it is noteworthy that Mr. Wallace is serving his 
36th consecutive term as the Company’s President, and Manager Cogg- 
shall is serving it as such for the 46th time. Truly these must be faith- 
ful servants. 





AT a special meeting of the Directors of the Springfield (Mass.) Gas 
Light Company, the following minutes to the memory of the late Mr. 
Marvin Chapin were adopted : 


** Marvin Chapin, the senior member of our Board of Directors, de 
parted this life on the 27th day of June last, at the age of nearly 93 
years. In his death the Springfield Gas Light Company loses the ser- 
vices of a most faithful and efficient officer. For 43 years he was a 
member of its Board of Directors, and for 13 years of such time he was 
its President. His interest in the welfare of the Company was very 
marked, and he gave to its affairs close attention and careful study, al- 
ways showing good judgment and contributing wise counsel. 

‘* His presence at the meetings of the Board, as well as his visits at 
the office of the Company, will be greatly missed. Mr. Chapin had the 
entire respect and confidence of the people of Springfield, where he 
had resided for more than half a century, and he took pleasure and 
pride in watching and assisting in the remarkable growth and prosper- 
ity of this city. He was a kind neighbor, a good friend, a loyal 
citizens and a true Christian. 

‘“* Voted ; That this testimonial be placed upon the records of the 


Company, and that a copy of the same be sent to the family of the 
deceased.”’ 





THE following is from a recent number of the Chelsea (Mass.) 
Pioneer : ‘‘At the annual meeting of the Chelsea Gas Light Company 
the following officers were re-elected: Clerk, Albert D. Bosson ; 
Treasurer, George W. Moses; Directors, George W. Moses, Jabez K. 
Montgomery, Francis Low, Thomas Martin and Albert D. Bosson. A 
Pioneer reporter interviewed Mr. Bosson and asked him if his Com- 
pany had taken any action towards introducing Whitney coke oven 
gas in Chelsea. He replied : ‘Whenever the Whitney works are pre- 
pared to produce gas for distribution, we expect that we shall have an 
opportunity to confer with Mr. Whitney. Such is the arrangement 
made with Mr. Tudor, the Treasurer ‘and confidential man for Mr. 
Whitney. Up to the present date we are advised that the works at 
Everett are not producing any gas for distribution.’ ”’ 





Mr. I. KaTZENBERGER, General Manager of the Kern Incandescent 
Gas Light Company, of this city, informs us that the Company will not 
be able to supply any burners on a commercial scale until October 1st. 





Mr. J. Cuas. Ross, Superintendent of the Port Chester (N. Y.) 
branch or station of the New York Suburban Gas Company, forwards 
the following advertisement respecting a change in the selling rates, 
which has appeared prominently in the Port Chester newspapers : 
‘“*The New York Suburban Gas Company takes pleasure in announc- 
ing that, commencing August Ist, the price of gas will be reduced 25 
cents per 1,000 cubic feet. The new rate is as follows: For lighting 
purposes, $1.70 per 1,000 cubic feet, with a discount of 20 cents per 
1,000 for prompt payment, which brings the net price to $1.50 per 1,000, 
provided bills are paid within 10 days after presentation. 

‘* Under the terms above given, together with our price for fuel pur- 
poses at $1.25 per 1,000 cubic feet, Port Chester is procuring gas at a 
lower rate than any other place of equal size in this State, and the 


Company hopes by this reduction to induce the more general use of 
gas by the citizens.” 





AT the annual meeting of the Beverly (Mass.) Gas and Electric Com- 
pany the officers elected were: President, Sidney W. Winslow ; Clerk 
and Treasurer, Andrew W. Rogers; Directors, S. W. Winslow, A. 
W. Rogers, H F. Winslow and C. F. Prichard. 





THE proprietors of the Dover (Del.) Gas Light Company have re- 
duced the selling rate to $1.50 per 1,000 cubic feet, a concession of 2) 
cents per 1,000. 


Ir is reported that the properties and interests of the Laclede Gas 
Light Company and of the Missouri-Edison Electric Company, of 5. 
Louis, Mo., are to be merged. This would look like wisdom, in that a 
new contract for the public lighting of the city, to run for a term of 
years from Jan 1, 1900, must be considered. 








A NEW corporation, to be known as the Union Gas and Electric 
Company, to take over and operate the properties of the Citizens Gas 
Light and Heating Company, the Citizens Electric Company and the 
Gridley gas plant (the latter is merely a chartered right), of Blooming- 
ton, Ills , has been incorporated. The new concern is capitalized in 
$400,000, and its Directors are: George W. Funk, James A. Wilcox, 
J. O. Willson ; John T. Lillard and Willard Parritt. The Bloomington 
Electric Light Company remains an independent concern. 





Capraln S. E. Linton, of Charlotte, N. C., has been appointed Su- 
perintendent of the reorganized gas and electric lighting interests of 
Raleigh, N. C. 


Mr. W. H. MoGotprick, who capably managed the properties of the 
San Antonio (Tex.) Gas Company for some years as Superintendent, 
has resigned from the Company’s service. He proposes to engaye 
in business in San Antonio on personal account. May the best of 
good luck be his in his venture. 








At the annual meeting of the Northampton (Mass.) Gas Light Com- 
pany the following officers were elected : Directors, L. C. Seelye, C. N. 
Clarke, D. W. Crafts, E. H. Banister and J. F. Starr; President, C. 
N. Clarke ; Treasurer, E. H. Banister; Supt., D. W. Crafts; Asst. 
Supt., H. C. Crafts. 


THE Special Committee of City Councils, Nashville, Tenn., having 
in hand the consideration of the propositions for the gas supply of that 
city, respectively submitted by the Nashville Gas Light Company and 
the Tennessee Gas Company (an opposition concern), has recommend- 
ed the adoption of an ordinance relegating both propositions to a vote 
by the people at the election to be held next October. 








Over 500 gas ranges have been placed this season in Little Rock 
Ark. 


THIs mention impels us to report the fact that Messrs. Poor, Thomas 
and Graf, of the Hackensack (N. J.) Gas and Electric Company, are 
smiling to, with and by themselves over the spread of the cooking-by- 
gas habit in Bergen county. 








THE Morristown (N. J.) Gas Light Company will erect a substantial 
and handsome office structure on a site recently purchased by it on 
South street. 


THE United Gas Improvement Company has subscribed $2,500 to- 
wards the guarantee fund of the National Export Exposition and Com- 
mercial Congress. 








‘““T. §.” is informed that the regular quarterly dividend of 24 per 
cent. on the shares of the Brookline (Mass.) Gas Light Company was 
declared payable the Ist inst. 





Tue Torrington (Conn.) gas piant will be completed and in working 
operation by September ist. The gas rate agreed on is $1.60 per 1,000 
cubic feet, less 10 cents per 1,000 for prompt payment. 





AT the annual ‘meeting of the Fall River (Mass.) Gas Works Com- 
pany the officers chosen were : Directors, John S. Brayton, Charles 
M. Shove, George P, Brown and Joseph A. Baker, of Fall River, and 
Samuel T. Bodine, Randall Morgan and Walton Clark, of Phila 
delphia ; President, John 8S. Brayton; Vice-President, Joseph A. 
Baker ; Clerk and Treasurer, George P. Brown; Treasurer, Edward 
C. Lee ; Superintendent, Joseph E. Nute. 





(Continued on page 215.) 
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(Continued from page 214.) 

THE New England Gas and Coke Company 
reports a shipment of 2,500 tons of coke to 
Mexico City. It 1s said to be the first shipment 
of coke from the United States to Mexico. 


THE Philadelphia Suburban Gas Company 
has made an offer, which is likely to be ac- 
cepted, for the plant and franchises of the 
Media (Pa.) ‘tas Company. 


THE Kewanee (Ills.) Gas Light and Coke 
Company has been absorbed by the Kewanee 
Light and Power Company. The President of 
the latter is Mr. Xenophon Caverno, and Mr. 
John G. Ingham is its Secretary and Treas- 
urer. 














A CORRESPONDENT forwards the following 
extracts from the annual report of Mr. Calvert 
Ford, inspector of gas and gas meters for the 
District of Columbia, which report covers the 
twelvemonth ended June 30: The illuminat- 
ing power of the gas supplied by the Washing- 
ton Gas Light Company during the past fiscal 
year was .64 of 1 candle higher than that sup 
plied during the previous year. The mean av- 
erage illuminating power determined at the 
three laboratories was found to equal 26.36 
standard candles, the maximum power being 
equal to 30.16 standard candles, while the min- 
imum was 22.81 candles. The illuminating 
power of the gas supplied by the Company was 
.ot found less than 25 standard candles on any 
oceasion during the year. On 51 occasions 


luring the year the impurity known as sul- 
/hureted hydrogen was found in the gas sup- 
lied by this Company. This showing, says 
Mr. Ford, exhibits a decrease in the number of 





occasions as compared with the record for the 
preceding year, but still thisimpurity, he states, 
should be entirely eliminated from the gas sup 
plied to consumers, and every expedient should 
be resorted to to overcome and dissipate this 
annoying compound. The average illuminat- 
ing power of the gas supplied by the George- 
town Gas Light Company during the year was 
.02 of 1 candle less than the average for the 
preceding year. The mean average power of 
the gas supplied by the Georgetown Company 
was found equal to 27.68 standard candles. On 
seven occasions it was found to be less than 25 
candles, on two of the occasions being slightly 
less than 24. The presence of sulphureted hy- 
drogen was found on three occasions. The 
illuminating gas supplied by the two Com- 
panies, says Mr. Ford, was of fine quality, and 
the showing made by the Companies, he be- 
lieves, cannot be excelled by any other gas 
company in the United States, unless possibly 
by one or two of the New York city com- 
panies, which use oil gas. In very few cities 
of the country is the inspection of gas and me- 
ters as thoroughly attended to, says Mr. Ford, 
or as often made, as in the District. Here in- 
spections are made, he states, every working 
day, while in Boston during the year 1898 but 
52 were made. During tha past year his office 
inspected and proved 3,984 gas meters in the 
District. Of these 189 registered fast, the aver- 
age error being 4.72 per cent.; 524 registered 
slow, with an average error of 11.35 per cent.; 
3,024 registered within the limits allowed, and 
242 did not register the gas flowing through 
them. On complaint of the two Companies 
and consumers 1,198 of these meters were re- 
moved from service. Of the 424 complained of 
by consumers, who believed the meters regis- 
tered incorrectly, 165 registered fast, with an 
average error of 4.80 per cent.; 28 registered 
slow, with an average error of 4.67 per cent., 
and 231 registered within the limits allowed. 
Of 774 meters complained of by the Companies 
19 registered fast,with an average error of 4.77 
per cent.; 501 registered slow, with an average 
error of 17.94 per cent.; 12 registered within 
the limits, and 242 did not register the gas flow- 


jing through them. The Washington Company 


tested 764 of thethe complained-of meters. The 
reason so many meters were found to register 
slow, says Mr. Ford, and not registering at all 
was due to the fact that meters of this class 
were removed from service by the Company 
under the belief that they were registering 
slow, and before being brought to the inspec- 
tor’s office were tested at the Company’s shop 
to ascertain their condition. Under this con- 
dition, says Mr. Ford, it is not likely that he 
would often find meters of this description 
registering fast or registering within the limits 
allowed by law. The sum of $1,646 was re- 
ceived by the office for the inspection of meters 
during the past year and paid to the collector 
of taxes. ‘‘ Consumers of gas,” says Mr. Ford, 
‘frequently complain of the small reduction 
made on their gas bills by the Gas Companies 
of this District wheu the inspector of gas and 
meters finds their meters registering fast. It 
is the custom of the Gas Companies in this 
District to allow reduction only on the current 
bill, and that according to the percentage of 
error found by the inspector. In Baltimore 
and New York a much more liberal allowance 
is made by the Gas Companies when the In- 
spector finds consumers’ meters running fast. 
The General Superintendent of Lamps and In- 





spector of Meters in Baltimore informs me 
that when meters are removed on complaint of 
consumers of gas, and found to register too 
fast, the consumer has the right to demand 
from the Gas Company a reduction from the 
past four months’ bills the percentage that his 
meter is registering against him. The Secre- 
tary of the Consolidated Gas Company of New 
York says when meters are registering too fast 
it is the custom of this Company to allow the 
gas consumers a rebaie for the full amount, as 
indicated by the test certificate of the meter in- 
spector, for one-half of the time that the meter 
was in use, provided the consumer’s account 
covered the period named. In view of the 
great difference in favor of the gas consumers 
in Baltimore and New York, as compared with 
the gas consumers in the District of Columbia, 
in cases as stated above, I would recommend 
that the Washington and Georgetown Gas 
Light Companies be requested to make a more 
liberal allowance than is at present made in 
cases where the consumers’ meters are found 
by the inspector to be registering fast.’ Mr. 
Ford recommends that the salary of the assist- 
ant inspector be increased from $1,000 to $1,200 
per annum; that an additional inspector be 
employed at $720 per annum, the work of the 
office having largeiy increased and the work 
being at times considerably behind, and that 
the salary of the messenger be increased from 
$480 to $600 perannum. Mr. Ford also recom- 
mends that the hours of the office, from 8 A.M. 
to 5 P.M., be reduced so as to conform to the 
hours in force in other departments of the 
District government. 





The Market for Gas Securities. 





The market for city gas shares showed nei- 
ther length, breadth nor depth last week, and 
whatever prices were made were of the most 
artificial sort. Consolidated sold up to 182 and 
down to 1754, the latter figure being the quota- 
tion at 2 P.M. to day—Friday. These prices are 
altogether the result of manipulation, for there 
is no change in the situation, which remains in 
the chaotic state which has prevailed since last 
May. Take it all in all, the strength shown in 
Consolidated must be disappointing to the finan- 
ciers who are attempting to shake out invest- 
ment stock. We strongly advise its purchase, 
in face of the oft repeated rumor that the Com- 
pany will either cut its dividend for the quarter 
to 1 per cent. or pass it altogether. Other city 
gas shares are fairly steady, notably Am- 
sterdam common, which seems to have been 
‘* pegged ” at 32 or thereabouts. 

Brooklyn Union is 142 bid, but holders there- 
of should not lose sight of the danger to it of 
the situation in Manhattan. Peoples, of Chi- 
cago, is 120} to 120%. The regular quarterly 
dividend thereon of 1} per cent. is payable the 
25th inst. Cincinnati gas is going back to its 
normal value, being bid 191, offered at 196. 
Washington (D. C.) gas is 275 bid, and Bay 
State is reported ‘‘ strong” atiljto2. Lacledes 
are in good demand at advancing figures, the 
rise being presumably based on the idea that 
the gas and electric lighting interests of St. 
Louis are to be harmoniously combined. Mr. 
W. P. Taylor, Treasurer of the Wilmington 
(Del.) Coal Gas Company, has notified the 
shareholders that a dividend of $3 per share 
has been declared, payable on demand. 








Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Waut Street, New York Ciry. 
Ava. 7. 


= All communications will receive particular attention 
2" The following quotations are based on the par value 


of $100 per 

N. ¥. C&Y Companies. Capital. Par. Bid. Asked. 
Consolidated.......sesessees $39,078,000 100 175 176 
Central Union, Bonds, 5’s. 3,000,000 1,000 107% 108% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 — 

- ist Con. 5’s....... 2,300,000 1,000 115 118 
Vetronolitan Bonds ........ 658,000 ‘ 108 112 
MUGUAL. oc ccccccccccccccccces 3,500,000 100 260 ad 

De eR cncccccccccesse 1,500,000 1,000 100 102 
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Municipal Bonds.,.....++00+ 
New Amsterdam Gas Co. .. 
PPORMGOR sievsnsss.cess 
Bond, 5°S..ccccccccccces 
Northern Union, Bonds, 5’s. 
New York and East River.. 
Bonds ist 5’s....... scvee 
* Ist Com. BB. occcce 
Richmond Co., 8. I.......+. 
a6 Bonds..... 
BeamPard. ..ccccccccescccsces 
Preferred . pewesvic eee 


Bonds, ist Mortgage, 5's 


Yonkers ....cccccccseces cece 


Out-of-Town Companies. 
Seeehaye TRIM ..cccccccces 
** Bonds (5's) 
DG Ds cicisvccecersess 
af Income Bonds..... 
Binghamton Gas Works.. . 
to ll 
Boston United Gas Co.— 
1s Series S. F. Trust.... 
24 “ “ “ ee 
Buttate City Gas Co........ 
- Bonds, 5’s 
Central, San Francisco.. 
Chicago Gas Co. Quaran- 
teed Gole Bonds..... 
CORTE, 5 nen cosesicesce..c. 
ist Mortgage..........+. 
Consumers, Jersey City.... 
“ Bonds secceessss 
Cincinnati G. & C. Co....... 
Consumers, Toronto........ 
Capital, Sacramento........ 
Bonds (6'8).......s005 
Consolidated, Baltimore... 
Mortgage, 6’s....... eee 
Chesapeake, ist 6's. .... 
Equitable, 1st 6’s. ...... 
Consolidated, ist 5’s.... 
Consolidated Gas Co. of N.J. 
“5, Con. Mtg. 5’s...... 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.. 


TORIES iia nnn bhetnn odds 
Detroit City Gas Co........ 
** =6Prior Lien 5's....... 
Detroit Gas Co., 5’s.... .... 
TE  icdcteecb see 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 
er 
<3 Bonds....... 908 


Grand Rapids Gas Lt. Co.. 
6 lst Mtg. 5’s.....0.. 
re 
Indianapolis...... ....ss000¢ 
- Bonds, 6’s..... os 
Jackson Gas Co........0005 
gz Ist Mtg. 5’s.....00. 
SOIT TID sv dbdnksvccccnces 
Lafayette Gas Co., Ind..... 
BR in shee snscecdocs 
Pe a 
Laclede, St. Louis.......... 
PR ein icec cddenes 
SER inictinnics’ Sdevocsié 
Madison Gas & Elec. Co.... 
ys lst Mtg. 6’s........ 
Montreal, Canada ...... news 
Newark, N. J,,GasCo...... 
RRR, OS cccocsacccsces 
BRT PIR cs sescccceccccce 
Nashville Gas Lt. Co........ 
Oakland, Cal.......... econee 
net ae 
Peoples G. L. & Coke Co.., of 
Chicago.....ccse00 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 
“ 


Peoples, pa City... ie 
Rochester Gas & Elec. Co.. 
PUM swse Acasoceces 
Consolidated 5’s........ 
San Francisco, Cal. .....++. 
St. Paul Gas Light Co...... 
ist Mortgage 6’s........ 
Extension, 6'8,.......++. 
General Mortgage, 5's 
St. Joseph Gas Co..... eevee 
“ . 1st Mig. 5’s...... 
RRR, TE. osisencnc css 
Bonds. . sdecteeocses 
Washington, D. Cc. phece swap 
First mortgage 6's. eoees 
Western, Milwaukee ....... 
DORER, DO cscces -vcccecs 


Wilmington, Del............ 


750,000 


13,000,000 
10,000,000 
11,000,000 


1,250,000 


3,500,000 
1,500,000 
348,650 
100,000 
5,000,000 
5,000,000 
1,500,000 
299,65 


15,000,000 


15 000,000 
50,000,000 


2,000,000 
450,000 
450,000 


7,000,000 
3,000,000 
5,500,000 
5,250,000 
2,000,000 


7,650,000 
1,144,700 
1,207,000 
2,000,000 
600,090 
8,500,000 
1,700,000 
500,000 
150,000 


11,000,000 


8,600,000 
1,000,000 
910,000 
1,490 000 
1,000,000 
380,000 


90,000 
75,000 


4,560,000 
4,546,000 


428,000 
81,000 


2,000,000 
2,000,000 
2,000,000 
1,000,000 
1,125,000 

750,000 
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Position Wanted 


By a Competent Coal Gas Manager. 


Has been Superintendent and Manager of a plant of twenty 
million capacity per annum. Can also take charge of office. 
1251-2 Address ‘** A. B.,” care JourNAL. 








Position Wanted. 


A Gas and Electric Light Man 
would like a position in the South ; or would go to Cuba or 


South America. 
1261-4 Address ‘’ R.,"’ care JOURNAL. 


POSITION DESIRED 


As Gas Maker 














bya young man thoroughly understanding the making of 
Water gas. Also handy at fitting and repairing. Address 


261-1 “J. B.,” care JoURNAL. 








Position Wanted. 


Thoroughly Competent and Up-to-Date 
Gas Engineer 
lesii-s position as Superintendent or Manager of a Gas 


} lar Best of references. Address 
2 /-tf “A. Z.,”° care JOURNAL. 


WANTED, 


Station Meter, 6 ft. Gin. or 7 ft. in Size. 


HENRY MARQUAND & €0., 


BANKERS 


AND 


BROKERS. 
New York City. 


Replies will state condition and price asked. 
Address B. B. GAS COMPANY, 
New Whatcom, Washington. 


COAL TAR. 


1261-tf 








160 Broadway, 











Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 


OPERATING EX- i 


pensive. Write to 


For Sale.—A fair quantity of good, merchant- 
able Coal Tar. Address 


1261-2 





‘“W. H. F.,” care JouRNAL. 





















For Sale. | 


A Small Gas and Electric Light Plant, 


BACKUS GAS ENGINES. 


Address FORT WAYNE ELECTRIC CORPORATION, | 
1097-tf Fort Wayne, Ind. 














in a Soutkern city of 3,800 inhabitants. 








SECOND-KAND APPARATUS. 


I am in position to offer at attractive prices, a considerable 
quantity of good, usable second-hand Gas Apparatus, of 
various kirds and sizes, such as Purifiers, Station Meters, 
Exhausters, Scrubbers and Condensers, Bench Ironwork, 





Water Gas Machinery, Tanks, etc., etc. Gas Companies or 


Contractors who can use such will find it worth whileto GYARANTEED SUPERIOR IN EVERY WAY. 


write for prices, stating their requirements. Gas Compa ies BUILT ON HONOR. 
having apparatus to dispose of are invited to communicate 
| Chicago Water Motor & Fan Co., 161 Lake St., Chicago. 


F. H. SHELTON, Aytx. 1 Michell & Co., - - 154 Congress Street, Boston, Mass 
315 Fidelity Building, 112 N. Broad St.. Phila. Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 


THE LINK-BELT MACHINERY CO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


LINK BELT ELEVATING & CONVEYING 
a 


Tilting Coal and Coke Cars, = 
Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machi: ery designed and erected to suit 
existing conditions and available space. 


CATALOGUE UPON APPLICATION. 


KENTUCKY CANNEL GOML, sess 


upon the matter. 























** Link-Belt”? Breaker. 











DOMESTIC USE. 


Gro. R. Histor, F.C.S., F.R.S.S.A., Gas Engineer of Paisley, Scotland, says in his analysis: ‘‘ Thisis a 
remarkably rich Cannel Coal, yielding illuminating matter per ton equivalent to 1,945 lbs. of sperm candles.’ 
‘bis coal mined and shi ped in box cars. Write for sample car and delivered price. 


the Greasy Creek Cannel Goal 2 Tramway Co., 


163 W. Washington Street, - - - Chicago, Ills. 








Eimken Chemical Co., 


175 South Street, New York City. 





Works, Long Island City, N. Y. 


MINERS OF MONAZITE AND MANUFACQURERS OF 


THORIUM 48° CERIUM NITRATE. 


ALSO MANUFACTURERS OF 


INCANDESCENCE FLUID 





For Making Non-Shrinking Mantles of Highest Luminosity. 












American Gas Zight Journal. 


bUthetiand Construction & Improvement Go. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 
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Owners of the “ SUTHERLAND” Patents for Water Gas Apparatus. 


Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 








CORRESPONDENCE SOLICITED. 























This AUTOMATIC IN- 
STANTANEQUS WATER 
HEATER furnishes water 
heated as it flows. The act 
of drawing water from any 
faucet with which it is con- 
nected automatically turns 
on the gas, which is in the 
same way instantly shut 





a 
ae LAS 


This INSTANTANEOUS 
WATER HEATER is not 
automatic. A is the gas 
pipe; B the water supply 
pipe; £ the pilot light; D 
is a double cock by which 
both gas and water are 
controlled by one move- 
ment. The flow of water 
is adjusted by the cock C. 


so that live steam may be discharged in thirty seconds, or lit 
water as desired. 


GILBERT & BARKER MEG. CO., 82 John Street, New York 


off when the flow of water 
is stopped at the faucet. 
















An Economical Hot Water Heater. 


PERFECT COMBUSTION. NO SMOKE. NO ODOR. 


FULLY GUARANTEED. 


Will heat the Water in a Boiler in less than half the time required by a Range, and at less than hl! 
the expense. Nothing to get out of order, and will last a lifetime. : 


Burra.o City Gas Co., BurraLo, N.Y., April 1, 1899. BaLTiImorE, Mp., March 24, 18!) 
J. P. B. Saptuer & Co., 813 8. Howard St., Baltimore, Md. | J. P. B. SaptteR & Co., 813 S. Howard St., Baltimore, M/é. 
Gentlemen—Replying to your favor of the 30th of March. Gentlemen—A test of the Heller Water Heater witn: ssed ( 
The Heller Heaters that you have already furnished seem to | by me Marclf21, 1899, showed that with a consumption ° F 
be large enough, and we will not at present care to use any | 30 feet of gas per hour, the water-in a 28 gallon galva: ized 
of the larger size that you mention. We have had nocom- | boiler could be heated from 59° to 102°, or 43° in one bu’. 
laint in regard to the Heller Heater that we have used in | Temperature of room at time of test 64°. 
uffalo, and so far they are giving us good satisfaction. Respecfully, : 
Yours very truly, E. H. JENKINS, Engineer. Gro. BeapEenxopp, Ass’t Engineer, Con. Ga: 0 


Clamp Heater to Pipe about 4 Inches away from bottom of Boiler. Always use an independent connectio: , ° 
Gas. 


J. P. B. SADTLER & CO., 813 South Howard Street, Baltimore, Nid 
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W. H. PEARSON, Prest. 


W. H. PEARSON, Jr., Vice-President. 


J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.inst.M.E., Chief Enginee 


THE ECONOMIGAL GAS APPARATUS GONSTRUGTION CO., LD. 





American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: !9 replantation STREET, WESTMINSTER, S.W. - 


Telegraphic Addre: 


s: ‘‘CARBURETED LONDON AND TORONTO.’ 





The above Company have erected since 1893, or are now quectinn, their uniional type of Carbureted 
Water Cas P ants at the following Gas Works: 














a 1,250,000 a ae 125,000 
Windsor Street Works, Birmingham, Eng.. . 2,000,000 | Montreal, . .........., 500,000 
Saltley Works, Birmingham, Eng. . . 2,000,000 | Peterborough, Ont... ....2.2. 250,000 
CR i ek te 300,000 | Wilkesbarre,Pa 2... ......, 750,000 
| a rr 2,250,000 | St. Catherine’s (Second Contract). . . . 250,000 
Swindon (New Swindon Gas Co.), Eng. . . 20,000 | BuffaloNY 2... . 2,000,000 
Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 | Winnipeg,Man.. . ........, 500,000 
Windsor St. W'ks, Birming’m, Eng. (2d Contract) 2,000,000 | Colchester, Eng. (Second Contract), . . 300,000 
ME ee ee ee eee S SS) er er ae 750,000 
es oe, ek aes 250,000 | Rocheste,En. ......... 500,000 
ORs. wile «jn tdipude bbe. 250,000 | Kingston, Ont... 2... 2... 300,000 
Toronto (Second Contract, Remodeled), . . 2,000,000 | Crystal Palace District,Eng.. . . . . . 2,000,000 
lindsay (Remodeled), ©... 2... , Se 300,000 
a 250,000 | Caterham,Eng.. . 2... 2... 150,000 
Ottawa (Second Contract), . . . . .. 250,000 | Enschede, Holland, ........ 150,000 
Brantford (Remodeled) . 2... ..., 200,000 | lLeicester,Eng . . .... . . 2,000,000 
St. Catherine's (Remodeled), . . . . . 250,000 

STEWARD’S SAFETY Gas Main “THE MINER” 

Globe 
«_ BURNERS. STOPPER Co Ze Street and Boulevard 
2il-E.16 T# St. NY. 
NONE BETTER MADE. ry. Lamps. 


America’s Standard Burner. 
ARE YOU USING THEM ? 


a 


The D. M. Steward Mig. Co., |" 








N. Y. Office, CHaTTANOOGA, 
107 CHAMBERS ST , Tern. 
GEORGE R. ROWLAND. 


Formerly with the Continental iron Works. 


Jraughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 








Practical Photometry. 


By William Joseph Dibdin. 
Price, $3.00, 


1. M. CALLENDER & CO., 32 PiNE St., N. Y. City 








a THE ANDERSON Eetrying tink 












Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 





FOR SHUTTING OFF GAS IN MAINS 
| TEMPORARILY DURING ALTERATIONS © 
AND REPAIRS 








o.-. WATER TUBE BOILERS 


Economy, Safety, Capacity, Durability. 


jee V4 oO), 10) 


The Pioneer Vertical Water Tube Boiler of the World 


STACKS, TANKS AND MISCELLANEQUS METAL WORK 
THE HAZELTON BOILER CO. 


Sote Ma actur — YORK, U.S. A. 
Tele ee 1229 18th St Ca Addre Paila,’’ N.Y 











Por Cutting Cast, Wrought 
Iron, Gas & Water Pipes. 


We THE ANDERSON PIPE CUTTER 
\ COMPANY, Manufacturers, 


FABRA 163 Liverpool st,,E.Boston,Mass 


Made in all sizes. 


Will cut from 2 in. to 2% in. 





* | Ss 5 aes St 
5 Pipe Cutting Tool sa ang tttt00 8805. 
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Special Trays for Iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 
Reversible, Strongest, Most Durable, Most Easily Repaired. 

al OX 


AAA 
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\ 
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\ X\ \ 
\ \ 
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Se U wg 
»* we 





| $53-557 West Thirty-third Street, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Oireulars. 








Bristol’s Reeording 


PRESSURE 
GAUGE. 


For continuous re 
cords of 







Street 
Cas Pressure. 
Simple in con- 
struction, 
accurate in operation, 
and low in price. 
Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL C0., 


Waterbury, Conn. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


P’ans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rash St.. Near Division Ave... Brooklyn, N. ¥. 





















ALEX. C. HUMPHREYS, M.E.,M. nst.C,E. 


HUMPHREYS & GLASGOW, 


BANK OF COMMERCE BLDC., 
3! Nassau Street, 
New York. 


CONSULTING CAS ENCINEERS 
AND MANACERS. 
CAS PROPERTIES PURCHASED. f 


ARTHUR G. GLASGOW, M.E., M. Inst. C. E. 


9 VICTORIA STREET 
London, S.W., 
Engiand. 

















CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Gate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 











Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


— FOR 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send forCatalogue. 








THE GAS ENGINEER’S POCKET-BOOK. 





By HENRY O'CONNOR. 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 


Construction of Gas Works. 


Price, - - $3.50. 


A. M. CALLENDER & COMPANY, No. 32 Fine Street, N. Y. City. 








Goal Tar Genealogical Tree 





MR. T. VINER CLARE EH, of London, Hne.., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


} 
in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 


limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - 









No. 32 Pine Street, New York. 
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CHARLEs M. Jarvis, President. Georee H. Saas, Secretary. F. L. Witcox, Treasurer. 


#BERLIN [RON BRIDGE CO. 


Engineers, Architects and Builders of Steel Structures. 
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The above illustration is taken direct from a photograph and shows the interior of Power House designed and built by us for the Worcester 
Traction Company, at Worcester, Mass. The building is 47 feet wide and 120 feet long, with a traveling crane as shown. The 
roof being very flat, it is covered with plank, tarand gravel. The entire framework is of steel, a light brick wall 
being placed between the posts to protect the interior of the building from the weather. 





NEW YORK OFFICE, 718 Bennet Building, Cor. Fulton andNassaustrects. Main Office and Works, EAST BERLIN, CONN. 








Gas Investments in Galifornia. 


Nowhere else on this continent does such opportunity exist for 
profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
every respect. Los Angeles alone, in addition to present street 
mains, has 150 miles of well built up streets without a gas main on 
them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 
the United States. 

Now is the time to invest, when the first capital will be able to 
double itself in a single year. This is also the most delightful resi- 
dence section in the United States. 

We suggest to those desiring gas investments, in large or moderate 
amnounts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 
particulars and prospectus. 

The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 
PROCESS obtain their supply of oil. 


AMERICAN GAS & COKE CO. (T. S. C. Lowe, Manager), 
406 Bradbury Building, Los Angeles, California. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
am KLONNE-BREDEL em. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 





Machines, Ammonia Plant, Coke Conveyers, Etc. 





Complete Works Erected with Guaranteed Results. 


EASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. Mi. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


PRED BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN — 


REGUPERATIVE FURNAGES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MAGHINES, COKE GONVEYERS, ETC 











SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coa Gas wands to 24 cal ae and nt Maki a White Bright, Non-smoking Gas 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 





CG@ger LETTE: GAS WORKS... 








No. 118 Farwvell Awenuc, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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/ a ROOTS’ 7. 
: LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
rg GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


ri ees it" ES ew a 1 

















ed 








a: Pek. Lge eee Speyer= 


INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 











‘| P. H. & F. M. ROOTS Co., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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~— «sus STREBT LIGHTING ty vu, oe 


=—__— OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


THe NEW IMPROVED == PATENTED @ 
STREET LIGHT BURNER, * 


Our PATENTED « STREET LIGHT APPLIANCES” have madc 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other w2y. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING WAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 


Lists of Cities and Towns in which we are now 
lighting under contract will bo furnished 
upon application. 
















STYLE No. 81. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 


STYLE No. 97. 











NOW READY. | 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiuy 


made in the Gas Industry. PRICE, , : $6.00. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


¢ 


Frice, $31.00. 


a.M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


AUCUST, i899. 


‘Table No. 2. 








| 














FS Table No, 1. NEW YORK 

te FOLLOWING THE CITY. 

ke MOON. |} ALL Nien? 

= } LIGHTING. 
A Light. Extinguish.| Light. — 
P.M. | A.M. 
Tue. | 1} 7.40 pm) 2.20 am) 7.10 | 3.30 
Wed.| 2] 7.40 | 4.00 || 7.10) 3.30 
Thu. | 3] 7.40 400 || 7.10 | 3.30 
Fri. | 4) 7.40 | 4.00 || 7,10) 3.50 
Sat. | 5) 7.40NM) 4.00 | 7.10 | 3.30 
Sun. | 6) 7.30 | 4.10 | 7.10 | 3.45 
Mon.| 7| 7.30 | 4.10 || 7.10} 3.45 
Tue. | 8} 7.30 4.10 7.10 | 3.45 
Wed.) 9| 7.30 AO |) 7.10 | 3.45 
Thu, 10} 7.40 | 410 | 7.10) 3.45 
Fri. (11) 8.10 | 4.10 7.10 | 3.45 
Sat. [12] 830 | 4.10 | 7.10 | 3.45 
Sun. {13} 9.10. FQ) 4.10 || 6.55 | 4.00 
Mon. |14| 9.50 | 4.10 16.55} 400 
Tue. [15/1050 | 4.10 6.55 | 4.00 


Wed. |16{11.59 4.10 6 
Thu. |17} 1.00 am! 4.10 || 6. 
Fri. /13) 2.40 | 4.10 6. 
6 
6 
6 





Sat. |19!No L. No L. 
Sun. |20|NoL.ru\No L. 
Mon. |21|NoL. |NoL. || 6. 
| 7.10 PM! 8.20 pm)! 6 45 | 4.10 





Tue. |22 

Wed. |23| 7.10 | 8.50 6.45 | 4.10 
Thu. |24]} 7.10 | 9.30 6.45 | 4.10 
Fri. (25) 7.10 —|10.00 6.45 | 4.10 
Sat. |26| 7.10 |10.40 6.45 | 4.10 


Sun. {27} 7.10 Leill.30 || 6.30 | 4.20 
Mon. |28) 7.10 [12 20 am! 6.30 | 4.20 
Tue. |29| 7.10 1.10 = || 6.30 | 4.20 
Wed. |30/ 7.10 | 2.10 6.30 | 4.20 
Thu. 1311 7.10 | 3.10 | 6.30 | 4.20 




















TOTAL HOURS LIGHTING 
DURING 1899. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs. Min. 
January ....215.40 | January. ...423.20 
February. ..184.40 | February. ..355.25 


March..... 187.40 | March..... 355.35 
April.......166.50 | April...... 298.50 
eee 158.00 . Boe re 264.50 
June ...... 140.50 | June...... 234.25 
UE oc 0nns 150.30 | July.......243.45 
August ....168.30 | August ....280.25 


September..179.50 | September. .321.15 
October... .213.20 | October .. ..374.30 
November.. 217.00 | November ..401.40 
December. .238.10 | December. .433.45 











Total, yr. .2221.00 | Total, yr...3987.45 
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OFFICE OF: THE 


Welsbach Light Co., 


BROAD AND ARCH STREETS, 


PHILADELPHIA, PA., June 23, 1899. 
To the Stockholders of the Welsbach Light Company : 

In answer to the many inquiries received from the stockholders as to whether the Welsbach Light Com- 
pany is interested in the Kern Light or the Kern Incandescent Gas Light Company, I am authorized by the 
Board of Directors of this Company to advise you that THIS COMPANY IS NOT NOW AND NEVER 
HAS BEEN INTERESTED IN EITHER THE KERN LIGHT OR THE KERN INCANDESCENT 
GAS LIGHT COMPANY. The Kern Light, or, to designate it more properly, the Kern Bunsen 
Burner for use with an incandescent mantle, and the United States patents upon which it is 
based, were offered to this Company, which refused to purchase them upon the advice of its 
experts, Dr. Charles F. Chandler, of Columbia College, and Dr. Waldron Shapleigh, its Chief 
Chemist, and of its Patent Council, Mr. John R. Bennett, of New York City. 

This Company is not now and never has been interested in the Welsbach Incandescent Gas Light Com- 
pany of England, nor is that Company interested in this Company. Your attention is called to the following 
correspondence, which defines THE POSITION OF THE UNITED GAS IMPROVEMENT COMPANY, 
whose name is mentioned in the advertisements which offer for subscription the stock of the Kern Incandes- 


cent Gas Light Company. 
WELSBACH LIGHT COMPANY, 


W. E. BARROWS, President. 


WELSBACH LIGHT CO.. 


BROAD AND ARCH STREETS, 





PHILADELPHIA, PA., June 23d, 1899. 
MR. THOMAS DOLAN, President the United Gas Improvement Company : 


DEAR SIR: In yesterday’s and to-day’s New York and Philadelphia papers appear the advertisements 
of the International Banking and Trust Company soliciting subscriptions to the Capital Stock of the Kern 
Incandescent Gas Light Company. Among the names of the Directors of the said Trust Company published 
in the advertisements referred to appears the name of “ George W. Elkins, United Gas Improvement Company, 
Philadelphia.” As the United Gas Improvement Company has been prominently identified with the Welsbach 
Light ever since its introduction into the United States, the publication of its name in these advertisements, 
which also contain suggestions hostile to this Company, has greatly disquieted many- of our shareholders. _ |f 
you are willing to give me an authoritative statement of the position of the United Gas Improvement 
Company I shall be greatly obliged. Very truly yours, 

W. E. BARROws, President Welsbach Light Company. 


THE UNITED GAS IMPROVEMENT COMPANY, } 
Broad and Arch Sts., Philadelphia, June 23d, 1899. | 


COL. W. E. BARROWS, President Welsbach Light Company: 


Dear Sir: Answering your favor of even date, the United Gas Improvement Company is 
not now and never has been interested either in the Kern Incandescent Gas Light Company 
or in the International Banking and Trust Company. Mr. George W. Elkins is neither an 
Officer nora Director of the United Gas Improvement Company, and does not represent the 
United Gas. Improvement Company. Very truly yours, 

THOMAS DOLAN, President, 
United Gas Improvement Company. 
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Th UNled Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 





THE STANDARD JUNIOR, 
THE STANDARD DOUBLE SUPERHEATER, 





























R 
LOWE WATER GAS. APPARATUS. 
Ss 
S 
f Under Contract, 1899 : 
P ieatabesiieiaaieia dain te - : aE AN S| Ae ee 
Se ee I 250,000 Cubic Feet. 
a M6 & ee 6 on eS | i 750,000 
Sa nn. "« 29S eck Sow Se | { 1,000,000 6 
Py 6 6 oy © 0 6 oe | I 50,000 
ees Se Sh HE Ee Te | I 400,000 es 
Rees ee a Se ECS | I 125,000 ss 
Gees Pare - 6 Elects 1: oe ee | I 400,000 “6 
_ Me Gera 3 cs a ti | h- | 750,000 “ 
Standard Gas Light Co., New York | 3 5,400,000 6 
. 0 EEN ae eee Dieitce fl 250,000 “ 
ed Fe Wek cece ee ew | I 250,000 
SOUONy Gee TB. ce ci ow ls | I | 1,000,000 6 
its, pS a Coe a a | I 750,000 
- I a a OS ae | I 125,000 
SS ee ee ee | 2 3,600,000 es 
NE SST Pe ee eee | I 125,000 ss 
ESL eee | 1 250,000 “ 
PO a SS cS alte | 4 125,000 “ 
ee ee ge SO eS | I 125,000 
* I ee Om a ea ee | I 250,000 6 
= f Total Re ee ae ite 23 15,975,000 “ 
Previously built . .. : 294 187,100,000 
Grand Tetmi «.. 62s 317 203,075,000 
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Established 1858. tncorporated 1890. 


Cuas. E. GREGORY ew Davip R. Daty V. Prest. & Treas. 
D. ABERNETBY. Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——__ 202 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_24a____- 
Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
2062 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. D. Bd ye 
President. 




















A. H. GurKEs, H. A. = 


Vice-President. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
‘Fire-Brick Manufg. Co.,| 


CAS RETORTS . . 
mantactuersot { FIRE BRICK .. = 


RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Ber bine st., Ste Louis, Mo. 


ESTABLISHED IN 1845. _ 


-B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N. Jd. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 















FIRE Brick 


meltarvenedl 

















Works, 
LOOKPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiLLIAM GARDNER w Sow 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S&S. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Ketorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for cee | retorts, my Kd 
mouthpieces, making ~ yt bench- “work joints, ining 

furnaces and cupolas. This cement is mixed ready for 4 
Economic and thurough in its work. Fully warranted to stick. 


Price List, f.0.b. Galesburg or Mount Vernon. 


In Casks, 400 a5 800 pounds, at 5 cents per ie 
In Kegs, 100 to ‘6 
In Kegs less tony 100 * =—s 


Cc. L. GEROULD, Galesburg. Ills. 


Eastern Agent. PERRY BORDEN, 19 Prospect Ave., 
MOUNT VERNON, N. Y. 








Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment ts now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 





We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





TueEo. J. Suiru, Prest. J. A. Taytor, Sec’y 
A. LamB.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2. 


WALDO BROS., 102 MILE ST., BOSTON, MASS 








Sole Agents for New Engiand States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous [llustrations, 





Price, $3.00 


A M. CALLENDER & CO., 32 Pine Street, N. Y. Cit: 





es, || 
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National Gas «« Water Company. 
| Gas Engineers 
. | Gas Plant Machinery | 2) LA SALLE ST., | INSPECTION AND ADVICE. 


| 
| 


CONTRACTORS FOR 











SOFT COAL OR COKE CHICAGO. PLANS AND ESTIMATES 
s WATER GAS GENERATORS | FOR IMPROVEMENTS OR 
A SPECIALTY. | REPAIRS. 








CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” “ gO 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 








AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
18 REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

3 GOVERNOR. IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO.. No. 357 Canal St., New York. 
The Gas Engineer’s | 
Hughes’ _ Laboratory Handbook. Cyanogen. 
ie Os a A PURIFYING MATERIAL FOR GAS. 


“Gas Works,” A. M. CALLEN DEI & ©0., 32 Pras Strvat, 8.¥ City, | Soft and porous, it can be, used in the natural state without 
The Chemistry of | SPECIMENS AND PRICES ON APPLICATION, 
Their Construction and Arrangement, 

Illuminating Gas. VAN BAARDA & CO., 


And the Manufacture and By NoRTON H. HUMP —_—Price, $2.40. MINE OWNERS, 
, Distribution of Coal Gas. 4. NM. CALLENDER & CO,, 32 Ping 8t., N.Y. Cry | | DUSSELDORF-ON-THE-RHINE. 


Originally written by SAM’L HUGHES, C.E. P arson’s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, 0.E OR OTHER WASTE MATERIAL. 


es eee FB TAR BURNER, 


FOR USING COAL TAR*&S FUEL. 
provements. 


) PARSON’S AIR JET TUBE CLEANER. 


Price, $1.65. FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for triai. No sale 
4. M. CALLENDER & CO.,| unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y 
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JAMES D. PERKINS, President. 






F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New York. 
3 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIEN TIE IC BOOKS. 





i a HANDBOOK. By Thos. Newbigging. 6th | HEAT A MODE OF MOTION. By John Tyndall. 


tion. 
COX’S GAS FLOW COMPUTER. $2.50. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. $3. 
ae gamiecanic POCKET-BOOK. By Henry O’Connor. 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 
cents. 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. $5. 


PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


IRONWORK : Practical Designing of Structural Tronwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 

shee ng HANDBOOK ON GAS ENGINES, by G. Lieck- 

regu FUEL FOR MECHANICAL AND ow * came 


URPOSES. By E. A. Brayley Hodgetts. $2. 
COAL: Its History and Use. By Prof. Thorpe. med 





$2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cénts. 


GASFITTER'S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2 


CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 
DIGEST OF GAS CASES. $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 

A TREATISE ON THE COMPARATIVE COMMERCIAL 
— vt GAS COALS AND CANNELS. By D. A. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns.’ $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


| GAS mee agg LABORATORY HANDBOOK. By Jno. 


Hornby 
Gas LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


"PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING — 
ILLUMINATING~ POWER OF COAL CAS. $1.66 


ELECTRICITY. 
Tt PHOTOMETRY, with 8 
tric Lighting. By A. Palaz, Se. 


pe oe | OF ELECTRIC LIGHTING, ‘alain Electric 
Generation, Measurement, Storage and Distribution. B y 
Philip Atkinson. $1.50. 


_— TRANSMISSION OF ENERGY. By G. Kapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamiec- 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By =. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. 1y 
_ John T. Sprague. $6. ig a 


1 Application tc 
$4. 


The above will be forwarded upon receipt of price. If sent by mail or ‘express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwatding any other Works that may b- 


desired, upon receipt of order. 
books sent C.O.D. 


All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, = - «= Locust Point Baltimore, Md. 
OFFICE, = 640 Equitable Building Baltimore, Md. 


ROUSSEL & HICKS, AoEnrs, BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


Simple, Durable. Will 
ush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 


ooo, 


Columbus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any iitial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 32 Pine St., N. Y. 


























GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Price, 2s8.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
plete. Handsomely bound, Orders may be sent to 


Ae M. CALLENDER & CO., 33 Pine St., N.¥. 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened="<Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Ytfice: 
Room 720, Reading Terminal Building, Phila., Pa. 


PRointsa of Shipment 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 








EpmunND H. McCULLouGH, Il’rest. CHAS. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsyivania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHoBIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this rg ne! its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 














‘Toledo, O., and Pittshnurenh, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadwav, New York Citv. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


Boston Office, R’m 18, Vulcan Bldg., 8 Oliver ‘i 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays, 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





4 Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 
Artificial and Natural Gas 


Mains Furnished and Laid. 


CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 





Rooms 201 & 202. 


DETROIT, MICH. 


A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas,: Water and Electric 
Plants.. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS ENGINEER 


CONTRACTOR, 
Wayne Bank Building, - DETROIT. 


CAS PROPERTIES PURCHASED. 





Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 


Correspondence Solicited. 





69 Wall Street, New York City. 





DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 





STFA FIFTH AVA. N. YY. 








Ken Murray (Manufacturing bompany 


‘Steel Gasholder Tanks, 


Singte, Douste and TRIpLe-LIFT GASHOLDERS. 
aH QRIZONTAL AND VERTICAL STORAGE OIL TANKS sm. 


lron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside ScreWa« Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wayne, Indiana. 









IS, 
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‘BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





Triple, Double and Single-Lift Gasholders. 
Io Holder ‘Tanks. | CONDENSERS. 
































ROOF FRAMES. Scrubbers, 
Girders. | Bench Castings. 
BEAMS : | OIL STORAGE TANKS 
PURIFIERS. | ——————E ===” | Boilers. 








PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








BxXCEREPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS. 


Mr. E. H. YORKs, New Haven, Conn., Dec. 1, 1898. 

Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal fogge to one Company as to another. 
Tne 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 

Yours truly, (Signed) F. C. SHERMAN, Superintendent. 





A 28-page Pamphlet containing tne cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. Citv. 
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R. D. WOOD & CO,, ix. *- or The Mitchel aerate Je 


400 Chestnut Street, Philadelphia, Pa. 













MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought lron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor @ 


a. Keres —_ Katy gees 


AWolW? AWW 


Pal al ee 


FUR Ao AT NA ae 
PED TUIe ° 


Oat Pete RO 


DML “AdTOMbref PRT, RAS STs ATT 
Ine 


















Mike 4 


1+ 
f t 
ad 


aaa 





AUER ao em ore ere 
¥, 
wee 
ry 
e 4 
> *) 


Send for Pamphlet. 








Dunham Patent Specials. 


ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. f- 
FOUNDERS AND MACHINISTS. | 


MANUFACTURERS OF 








All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rFicts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H, CORBETT, Vice-Presidents. = 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 











West and Calyer Sts. (Near 10th & 23d St. Ferrie 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF I 


Gras Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “DD” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies 


THE LOOMIS PROCESS. x. acseiccar svnnans uicasien 














Now in successful operation at Works of John R_ ell Cuttlery Co., Turner's Falls, Mass., under a stated pressure, Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 7 
Also SERVICE CLEANERS, DRIP PUMPS, and STREE 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. 
Cc. &. SBE OEE 


BURDETT LOOMIS, id Dartford, Conn. 248 N. Sth St., Phila., Pa. 
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H. RANsHAW, Prest. & Mangr. T. H. Brron, Asst. Mang’. 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehes, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 


























“ STEEL ROOFS and BUILDINGS. 
1 PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 
); GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
; WM. HENRY WHITE, 
No. 32 Pine Street, - - - New YorE City. 
* ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


. JUAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
is Plans and Estimates Furnished. 


-1 1899 DIRECTORY - 1899 


vE AMERICAN GAS COMPANIES 


mm Price * < i < $5.00. 


A. M. CALLENDER & co., - - No. 32 Pine Street, New York. 


Vs 








Pa. 
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1842 = Deily & Fowler, = 1888) 


LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


Single or Telescopic. 


BUILDERS OF 


With or Without Iron or Steel Tanks, | 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 








JAMES R. FLOYD'S 


Bench Castings, Regenerative and Half Regenerative Furnace Castin 
Retort Lids, Hydraulic Hoist Purifier Carriage 


SONS, 


Three or Four 


Successors to HERRING & FLOYD, 


Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


In useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


» Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, 
Stroh & Osius Concentrator for Ammoniacal liquor, used by 50 Gas Companies and Gokeries during the past 4 years. 








Capacity of Holder, 500,000 Cu.Ft. 


from the Union Gas Light Company, of East New York. The contract was completed and the 


Holde: was in actual use in 90 days from receipt of order. 
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LOGAN IRON WORKS, 


Brookiyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 
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BENCHES, SCRUBBERS, 

CONDENSERS, 

PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 





Boxes. 
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WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


8 CAST IRON WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 






























mo) S coneeenienentemel “hp 
>» TATENT 
YOU CAN GET A PATENT 


For any Invention. Send me particulars and 
a rough sketch for advice, free. 

&* iMPORTANT to have your attorney at 
Washington, saving time and expense. 


HENRY S. THORNBERRY, Patent Solicitor, Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 
1427 F STREET, N. W., WASHINGTON, D. C, 





























| Gronar ——— Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest.. Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, P/. 


) Sau MMOND Sie 
BINDER for the JOURNAL. ors &o, 


f__._- =a) 











MANUFACTURERS OF 


‘ GENERAL SALES Went BROADWAY. Cast IRON PIPE AND SPECIAL CASTINGS 


| FOR WATER AND GAS. 














HA ARLES MILLAR & SON, Selling Agents, Utica, ON. Y. 





ufacturers ot 
o— mg Pipe, der 
etc., and Jo r 
Tc of Plumbers’ a 
nners’ Goo 


vw CAST IRON PIPE and SPECIALS FOR WATER AND 


A. M. CALLENDER & CO., 32 Pine Street, N.Y. | Wholesale Fastern Agents AKRON VITRIFIED SEWER PIPE. 








Established i1ss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


Wet AND Dry METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF 


3, THE GLOVER PREPAYMENT METER. 














. e —-—--— -_— ——-- — - -@—_- - —_—___ 
5 
The amount of gas delivered for 
S the coin can be instantly and The gas registered agrees abso- 
4 positively changed without re- lutely with the amount pur- 
moving the meter or replacing chased by the coin. 
any parts. 
S. — ees 2 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 30,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitec.. 


511 West Twenty-first Street, 51, 53 & 55 Lancaster Street, ' 34 & 36 West Monroe Street 
NEW YORK. ALBANY, N. Y. | CHICACO. 
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NATHANIEL TUFTS METER CO. 


ESTABLISHED 1849. No. 8 Medford Street, BOSTON, MASS. 
Manfrs. of Consumers’, Station, Test and Experimental Meters. 


Sole New England Agents for the 


PERFECT GAS RANGES. 




















In competitive tests it shows 
the greatest 
Efficiency, Durability, and 
Saving in Repairs. 


Made in four grades, with Price 
and Size 
to suit any condition. 
We Guarantee every Range. 





t 
xe 
wy 





SEND FOR A SAMPLE AND MAKE YOUR OWN TESTS. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















~m=—_“‘Perfect” Cas Stoves —z_- 


MORE OLD METERS 


for Repairs have come to us this baud than in the 
entire three years previous. 








eS ie en coe Mia eee SS A, ee i i on 


WE HAVE A SEPARATE SHOP 


for Repair work, receive Meters of all makes, and employ 
a large force of men. Return all moderate sized lots 
of one hundred or under, in Ten days to two weeks. 


WORK GUARANTEED. 








KEYSTONE METER CoO., 


ROYERSFORD, PA. 
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American Meter Go. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 











be readily readjusted 














ia | when the scale of gas rates is changed. 


HELME & McILHENNY, 


Histablished 1848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, te. 


a METERS REPAIRED__.. 


PREPAYMENT GAS METERS. 


Vur Own Patents. Strong. Simple. PROMPT ATTENTION. | CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 











ice 

















FACTORY AT ERIE, PA. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 
THE REPORT OF THE COMMITIEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEER. 
DECEMBER (1897); TABLES OF CONSTAN1S USED.* 
By HBBRMAN POOLE, «oe 
FIRST EDITION. 
Price $a. For Sale bv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 
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The advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatus—-Manufacturers of General Gas Works Machinery—Builders of Gas Works 
WM. HENRY WHITE, Eastern Engineer, FO RT WAY | E . } N D., 


32 Pine St., New York. Occupies this space every alternate we. k 


JOHN J. GRIFFIN & GO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, ee: FREDERICK WAUGH, Manager. 




















MANUFACTURERS OF 


STATION MET ERS, 
CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc. 


calebineiie:. ai Attention Giwen to All Prt trea. ecenegamaieds 








OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30, 000 now in use. 


We CREE. in the United States, ng the SAWER & PURVES PATENTS, the 


Positive rrepayment Meter. 
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. SIMPLE | This Meter is an 
ee unqualified success in 
DURABLE Great Britain. 
$$ —___— Its simplicity of con- 
. ACCURATE ae emres , 
— struction, and the in 
RELIABLE . positive character of : 
ee 23 the service performed : 
All Paria, __by it, have given it : 
as b 
interchangeable pre-eminence. 0 








Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 


